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ABSTRACT 
This thesis explores students’ journey towards understanding throughout a nine-week 
course in their second year of an undergraduate medical programme. Although the 
investigation was undertaken in the context of a medical curriculum, the overall aim, to 
investigate the development of students’ experiences of learning and understanding, 
relates to issues in higher education in general. An exploratory, qualitative research 
approach was adopted, and data were collected through student interviews and written 
accounts from medical students taking a compulsory course in pathology. Of all the 
teaching and learning activities that this course offered the students, three in particular 
were selected for in-depth analysis with a focus on students’ experiences of learning 
and understanding in relation to these activities: a case seminar (Study I), formative 
assessments (Study II) and autopsies (Study III). Study IV broadened the scope of the 
previous studies and investigated the students’ experiences throughout the course. 
 
Previous research has showed that students are sensitive to their learning environment 
and tend to adopt either a surface, deep or strategic approach to learning. The findings 
presented in this thesis suggest a more complex picture of how medical students 
approach their learning and develop understanding in the course of pathology, and 
suggest potential pathways students might take towards developing a deep 
understanding. Initially, students seemed to focus on understanding the basic 
terminology and getting a brief overview of the course content. Subsequently, the 
students focused on how to manage the vast amount of information they were supposed 
to learn. Some students developed a form of catalogue-like understanding of the 
content, while others developed a more integrated understanding. Furthermore, the 
design of the course as a whole with its varying teaching and learning activities 
strongly influenced the ways in which students set about understanding the course 
content. Activities that explicitly related theoretical knowledge to real life examples, 
focused on problem-solving and application, and allowed time for reflection and 
discussion were activities that seemed to facilitate the development of a deeper 
understanding. Collaborative learning in small groups was also important for students’ 
learning. When students perceived the activities as being meaningful, relevant and 
interesting, they seemed more likely to engage in them.  
 
This thesis offers a fine-grained analysis of medical students’ approaches to learning 
within a particular course, suggesting potential pathways to achieving an academic 
understanding of course content within a medical curriculum. This research also points 
up important aspects of the complex relationship between teaching and learning in 
higher education that have more general implications for the design of courses and 
individual teaching and learning activities..   
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1 INTRODUCTION 
Human learning is a complex and multifaceted endeavour which continues throughout 
a person’s lifetime. We learn to walk, talk and interact with others. At school we learn 
to read, write and calculate. We learn concepts and theories which help us to 
understand, and enable us to act in the world in new ways. Learning involves the 
acquisition and development of diverse qualities such as knowledge, skills, beliefs and 
attitudes. Without the ability to learn, we could not survive. Learning takes place in 
informal situations such as when children play or when adults learn in their workplace. 
It also takes place in formal educational settings, in primary, secondary or higher 
education. This thesis seeks to explore medical students’ experiences of learning and 
understanding in the context of a compulsory undergraduate course. Learning can be 
described and viewed in a variety of ways. In this thesis, I use the metaphor of a 
journey to capture the learning endeavour. Shuell wrote: 
 
“Imagine yourself about to embark on a long journey, a journey that involves learning 
a complex body of knowledge with which you currently are unfamiliar. At first, the new 
terrain appears strange, although certain similarities with familiar territory can be 
identified.”  
(Shuell, 1990:532)  
 
Metaphors are powerful, and can form a bridge between everyday thinking and 
scientific concepts (Sfard, 1998). Using the journey as a metaphor encapsulates the 
concept of learning both as a process which occurs over time, and as a personal 
experience of gaining new insights. Learning is about entering new, previously 
unknown fields of knowledge, and it involves becoming more able and knowledgeable 
as one explores this new terrain.  
 
The metaphor of a journey can also be used to represent my own progress from a 
curious student studying the natural sciences, and then a young doctoral student 
learning about the structure and function of cells, to an engaged science teacher trying 
to help secondary school pupils learn biology and chemistry. After a while, I began to 
wonder about my pupils’ learning, and whether the design of my teaching made a 
difference. I left the science classroom and entered the fascinating world of educational 
research. This journey took me from one research tradition to another, with a 
completely different set of assumptions about how research is best conducted. My 
journey from student to teacher, and now researcher, has been long and fascinating. The 
question I return to again and again is whether or not it matters how we teach, and there 
is general acceptance that it does. The details of why, however, are a little more 
complicated, and the present thesis is an attempt to shed light on this multifaceted issue. 
 
The thesis focuses on learning and understanding during an undergraduate course in a 
medical programme. Although the context is medical education, the research questions 
and the patterns which emerged are relevant beyond this field. Students in higher 
education in Sweden are generally enrolled in undergraduate or graduate programmes 
which often consist of a series of obligatory courses. The subject of the present research 
is a mandatory course in pathology, an essential part of medical education. Each new 
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course students take can be described as entering a new terrain of subject-specific 
knowledge presented in unknown terminology. They are embarking on a journey 
towards understanding, and making the unfamiliar into the familiar. Students are not 
left to themselves, as each course offers a series of teaching and learning activities, 
designed to equip them with the necessary tools and knowledge for their journey. But 
what do their journeys entail? 
 
We chose a pathology course as the context for this research project, a course taught at 
the end of the second year in the medical curriculum. Pathology is the study of 
diseases, and it was chosen because it belongs to the basic sciences, but also provides a 
bridge to the clinical sciences of the medical curriculum. This particular course 
included a variety of teaching and learning activities, which made it interesting in terms 
of exploring students’ learning and understanding. Furthermore, students participated in 
autopsies as part of the course, and the strong emotions evoked by these sessions 
provided an interesting dimension to the study. 
 
OUTLINE OF THE THESIS 
The focus of the present thesis is learning and understanding in the context of an 
authentic course. Learning and understanding are complex phenomena and involve 
many interrelated aspects. The present thesis draws mainly on research on learning and 
understanding in higher education, which is, in itself, a broad research field. However, 
the background also includes overviews of research on medical education and how 
teaching facilitates understanding, as these fields are relevant to this research project. 
The project covers a broad theoretical sphere of factors influencing learning and 
understanding. This extensive coverage was considered necessary in order to highlight 
relevant aspects of the research. The many aspects introduced in the background reflect 
the complexity of the phenomena of learning and understanding. The following chapter 
provides a theoretical background, where the central concepts of learning and 
understanding are described and discussed. Teaching and designing for understanding 
are described in Chapter 3. Chapters 2 and 3 also provide an overview of previous 
research on student learning in higher and medical education, as well as teaching to 
facilitate understanding.  
 
Chapter 4 presents the aims of the present research, and Chapter 5 describes the 
theoretical stance underpinning the research methodology used in the design, data 
gathering and analysis of the different studies. The pathology course, as it was designed 
at the time of data collection, is described in detail in Chapter 5, to help the reader to 
understand the context of the research presented in this thesis.  
 
The main findings of the four studies are described in Chapter 6. Preliminary findings 
from an additional analysis, not included in the four studies, are also presented here. 
The findings are discussed in Chapter 7, and are examined in relation to medical 
education, to subject-specific issues concerning learning and understanding pathology, 
and to more general points and reflections regarding learning and understanding. 
Finally, a number of implications for practice are introduced which could inspire 
teachers and educators in developing their own teaching. 
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2 LEARNING AND UNDERSTANDING 
This chapter will present the concepts of learning and understanding, which are central 
to this research project. Since human learning is such a complex phenomenon, no 
single theory explains all its aspects completely. Learning theories typically focus on 
either the individual learner, or the social and cultural context in which learning takes 
place. 
 
 
LEARNING 
Contemporary learning theories describe learning as an active process, where the 
learner constructs knowledge and understanding of phenomena such as concepts and 
subject matter (Bransford, Brown & Cocking, 2000; Leach & Scott, 2003; Schunk, 
2004; Perkins, 1999). According to this constructivist view, knowledge is not 
something objective which can be transmitted from teacher to student. Instead, 
knowledge is subjective, and is considered to be constructed in dynamic interaction 
with the physical and social learning environment (Schunk, 2004). Learning involves 
both individual and sociocultural aspects, but many theorists focus on only one of 
these. Constructivist theories of learning stem from the work of Jean Piaget, Lev 
Vygotsky and Jerome Bruner, among others (cf. Fosnot, 1996). Piaget believed 
learning to be a dynamic process consisting of two different, but complementary, 
processes: assimilation and accommodation. Assimilation is an additive process where 
new experiences are organised into our cognitive structures and understandings, and it 
is considered a more basic process than accommodation. Sometimes, new experiences 
contradict our present understanding and cannot fit into pre-existing structures. This 
means that we accommodate, or change the cognitive structure through reflection and 
integration, and transform our understanding. Although Piaget (cf. Fosnot, 1996) was 
interested in learners as individuals, he acknowledged that they interact with the 
situation and the context. Vygotsky, who also investigated concept development, was 
more interested in the interaction between the individual and society, and focused his 
work on the effect of social interaction, language and culture on learning (Vygotsky, 
1978). Piaget and Vygotsky have both had a tremendous influence on worldwide 
education in terms of theories of learning and educational practice.  
 
The work of Piaget and Vygotsky gave rise to two main strands of learning theory: 
individual and sociocultural views of learning (Leach & Scott, 2003). Individual views 
focus on how the individual learner constructs knowledge and meaning in interaction 
with the environment. Theories of conceptual change (cf. Vosniadou, 2008) and the 
development of expertise (Schmidt & Rikers, 2007) are examples of this strand of 
research, which focuses mainly on cognitive aspects of learning. The sociocultural view 
builds on the work of Vygotsky, and concentrates instead on learning as “originating in 
social interactions between individuals, or as individuals interact with cultural 
products that are made available to them in books or other sources” (Leach & Scott, 
2003:93). Academic disciplines involve specific scientific concepts and language 
which students need to understand. Learning, according to the sociocultural 
perspective, involves a process of internalising the scientific language, acquiring ways 
of thinking about the discipline and practising it (Leach & Scott, 2003). Some 
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researchers argue that it is possible to bring together individual and social views of 
learning (Billett, 1996), while others insist that the two views are fundamentally 
different in terms of both epistemology and ontology (Packer & Goicoechea, 2000). 
Sfard (1998) offers another way of describing theories of learning using two metaphors: 
the acquisition and the participation metaphor. The acquisition metaphor sees learning 
as the process of acquiring knowledge, and is regarded as something the learner 
possesses. The participation metaphor, on the other hand, involves the process of 
becoming a participant, where the learner becomes more and more involved in the 
activities, community or discourse. Both metaphors have advantages and weaknesses, 
and Sfard argues that we need both, as they offer different perspectives. The 
phenomenon of transfer, or the ability to learn something in one context and use the 
knowledge in others, can only be explained in terms of the acquisition metaphor. To 
understand the process of enculturation, where students develop and socialise into a 
profession, we need the participation metaphor. This thesis focuses on a form of 
learning based mainly on conceptual understanding, and the discussion therefore 
concentrates on the acquisition metaphor as the main metaphor of learning.  
 
Learning from the students’ perspective 
The concept meaningful learning originates in work by Ausubel and his co-workers 
(1968), who made a distinction between meaningful and rote-learning. Meaningful 
learning involves making an effort to understand concepts or phenomena and relate 
them to prior knowledge, whereas rote learning entails memorising isolated information 
in a routine way. Since the 1970s, researchers have been exploring learning from the 
learner’s perspective, which has led to new insights into how students learn. Marton et 
al., for example, found that students adopt two main approaches to learning: a surface 
approach or a deep approach (Marton & Säljö, 1976a, 1976b, 1997). The researchers 
conducted a series of experiments where students read texts and were then interviewed 
on what they had understood from the text and how they had approached the task. The 
researchers found that some students missed the main points in the text simply because 
they had not been looking for them. This phenomenographic research, originating in 
the work of Marton and his colleagues in Gothenburg, has contributed significantly to 
our understanding of student learning. People are considered to have different concepts 
of learning, ranging from simply taking in information to transforming information to 
develop a personal understanding (Säljö, 1979). These concepts are hierarchical, 
moving from limited to more advanced notions of learning. More recently, an even 
more advanced concept has been described, where learning is seen in terms of a 
person’s development (Marton, Beaty & Dall’ Alba, 1993). Whether students adopt a 
deep or surface approach in a specific situation is explained as a combination of the 
person’s concept of learning and how she or he experiences the situation (Marton & 
Booth, 1997).  
 
The research presented in this thesis explores the experience of learning from the 
student’s perspective. As experience is a central concept in theories of learning, this 
will be discussed briefly. Experience may be viewed to embrace of the following 
dimensions: cognitive, emotive and physical (Jarvis, 2006). We experience the world 
through our senses, and become aware of our experiences not only through our 
thoughts, but also through sensations and feelings. In this thesis, experiences are 
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considered to be personal, and through them we learn, act in the world and develop as 
human beings. In education, phenomena in the external world are often mediated by 
explanations in books or by teachers, through pictures or illustrations, or presented in 
the form of theoretical ideas (Jarvis, 2006). Students have limited opportunities to 
experience them first hand, which may influence learning and make it difficult to 
understand these phenomena fully. To experience phenomena in the world around us, 
we need to experience things as something. In order to do this, we need to distinguish 
phenomena from other aspects of the surrounding world, yet still relate them to the 
specific context (Marton & Booth, 1997). At any given moment, some aspects are in 
the foreground of our awareness, while others remain in the background (Asplund, 
1970; Marton & Booth, 1997). The experience of any learning situation involves two 
aspects: “what” and “how”. Learning always involves learning something, for instance 
the structure of a cell, a mathematical algorithm or the regulation of blood glucose 
level, and this can be referred to as the “what” aspect or the direct object of learning. 
This aspect is the content the students are required to learn, and often involves mediated 
phenomena. The “how” aspect of learning refers to the learning act itself and to the 
approach students adopt in a given learning situation. This aspect involves the strategies 
students use to learn, their motives and intentions, and how they interpret the 
requirements of a situation or the task at hand. This thesis focuses on students’ 
experiences of the “how” aspect of learning. 
 
The approach students take has been found to be related to the learning outcome (Van 
Rossum & Schenk, 1984). Students who adopt a surface approach seem to view 
learning as memorising, and do not present answers of the same quality as students 
with a deep approach. It has also been found that students differ in the way they 
organise complex learning material. Some students organise the content in a holistic 
way, relating facts and parts to the whole, while others merely order the parts in an 
atomistic way, without relating to the whole (Svensson, 1997). Students’ intentions in 
terms of their studies have also been found to have a major influence on their learning 
(Entwistle, 2009; Entwistle & Peterson, 2004). A surface approach has been associated 
with an intention to memorise as much knowledge as possible in order to meet the 
assessment requirements. In this case, the strategies students use seem to focus on rote 
learning, which often results in fragmented knowledge and lacks any deeper 
understanding. In contrast, students who approach their learning with the intention of 
understanding wish to learn for their own sake. They look for the underlying meaning 
in the task or text, relate new knowledge to their existing knowledge and are also more 
likely to acquire a deep understanding. At first, researchers believed memorising to be 
associated with a surface approach and a reproduction-directed orientation. However, 
the relationship between memorising and understanding has been shown to be more 
complex, and students aiming for a deep understanding have also been found to use 
memorising as a strategy for learning (Entwistle & Entwistle, 2003; Kember, 1996; 
Marton, Wen & Wong, 2005).  
 
 
UNDERSTANDING 
As mentioned above, students’ intention or aim in their studies is one of the factors 
which differentiates deep and surface approaches. A deep approach to learning is 
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associated with an intention to understand for oneself (Marton & Säljö, 1997). This 
raises the question of what it means to understand. The concept of understanding is 
elusive, and there are very few definitions of what it entails. Two views of 
understanding can be identified from the educational literature: understanding as a 
mental model (representational view), and understanding as an ability to act flexibly in 
novel situations (performance view). According to the first strand of literature, 
understanding is to see something as something, or to grasp the meaning of something. 
Understanding can also be described as discerning patterns (Gärdenfors, 2010). In order 
to understand, the learner has to make connections and relate new information to prior 
knowledge in a meaningful way (Ausubel et al., 1968). Rote learning, on the other 
hand, focuses on routine repetition and memorising, and often results in fragmented, 
isolated knowledge. Understanding therefore involves building a coherent whole, 
integrating the many pieces of new and old information (Burns, Clift & Duncan, 1991). 
This coherent whole may become a mental image, sometimes referred to as a 
“knowledge object” which can be “visualised” (Burns et al., 1991; Entwistle & 
Entwistle, 2003; Entwistle & Marton, 1994). Bruner (1977:7) argues that the most 
important aspect of learning is to understand the underlying principles in each subject, 
and that “grasping the structure of a subject is understanding it in a way that permits 
many other things to be related to it meaningfully. To learn structure, in short, is to 
learn how things are related”. This process of integrating new knowledge into richer 
and more complex mental structures has been found to occur in phases, as medical 
students learn more and more about diseases and their symptoms (Schmidt & Rikers, 
2007). The knowledge becomes “encapsulated”, and concepts and understanding of 
detailed mechanisms and their interrelations are packed into high-level, abstract 
concepts which can be used to explain the same phenomenon. Understanding can be 
achieved to different degrees, or levels, ranging from a low level or limited 
understanding, to a high level or deep understanding. Phenomenographic research has 
revealed qualitative differences in students’ understanding of subject matter, i.e. what 
they have understood from reading a text or how they have understood central concepts 
in economics, physics or mathematics (Bowden & Marton, 1998; Marton, Hounsell & 
Entwistle, 1997). This research has revealed differences in students’ understanding of 
these phenomena, ranging from advanced to more limited understanding. More 
recently, researchers have explored medical students’ understanding of anatomy and 
the concept of flow in physiology (Fyrenius, Silén & Wirell, 2007; Wilhelmsson et al., 
2010). Understanding is dependent on the context and on the richness of a person’s 
knowledge of a phenomenon (Burns et al., 1991; Nickerson, 1985). Understanding can 
grow gradually, in an additive, bottom-up process, as more knowledge is acquired and 
more connections are made between pieces of knowledge (Vosniadou, 2008). 
However, understanding can sometimes be a sudden phenomenon, like an “aha” 
experience or insight (Auble, Franks & Soraci, 1979; Wills, Estow, Soraci & Garcia, 
2006). “Aha” experiences always seem to be preceded by a lack of understanding, 
indicating that these sudden insights first require us to be aware that we do not 
understand something. Developing understanding can sometimes be difficult. 
Knowledge can be troublesome in a number of ways. It can be counter intuitive, for 
example, or learned by heart but not integrated into prior knowledge, which can hinder 
the development of a deep, personal understanding (Perkins, 1999). 
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Understanding, as described above, is viewed as a mental model or representation, as 
something a person possesses. It is a common concept in psychological research and in 
everyday language (Perkins, 1998). This view of understanding conforms to the 
acquisition metaphor of learning, and has been criticised for not acknowledging 
sufficiently the social and cultural context of learning (Sfard, 2002). In contrast to the 
representational view, the performance view of understanding sees it as the ability to 
think, explain, relate and use knowledge flexibly in new and different situations 
(Newton, 2000; Perkins, 1998). It focuses on what a person can do when he or she 
understands something. According to Sfard (2002), understanding is about experience, 
and she is opposed to a mental representation of the phenomenon. She argues that 
understanding does not have to precede the use of knowledge, and proposes that 
comprehension can develop hand-in-hand with the use of knowledge. Students with a 
limited understanding are able to mention and describe topics briefly, whereas students 
with a deeper understanding can explain the same topic and relate it to similar ones. 
Perkins, who shares this view of understanding, wrote: “Understanding shows its face 
when people can think and act flexibly around what they know. In contrast, when a 
learner cannot go beyond rote and routine thought and action, this signals lack of 
understanding” (Perkins, 1998:42).  
 
Another important aspect includes the fact that students’ understanding is personal, and 
influenced by their interpretation of the task and the context (Entwistle & Smith, 2002). 
Furthermore, understanding is always partial and provisional. As we learn more, our 
understanding and the ability to use our knowledge develops (Perkins, 1998). From an 
educational standpoint, the performance view of understanding is particularly 
interesting. When learners are engaged in activities which put their understanding to 
work, their level of understanding becomes visible to others, and it is possible to assess 
the extent to which students have understood a phenomenon. However, teachers need 
to assess the performance of their students in relation to a “target understanding”, 
which is the level of knowledge and understanding students are required to reach at a 
certain stage in their education (Entwistle & Smith, 2002). Embracing the performance 
view of understanding has implications for the type of teaching and learning activities 
we design, which will be discussed in the next chapter. 
 
Learning and understanding 
As noted above, understanding can be conceptualised as having dimensions of both 
process and product. Understanding involves an active exploration of connections 
between pieces of information, and the interpretation of concepts and processes in 
using one’s knowledge (Ausubel et al., 1968; Burns et al., 1991; Perkins, 1998). This is 
known as “the process”. The result of this process is a set of coherent wholes, which are 
more or less rich in interconnections, and the ability to act flexibly with one’s 
knowledge (Entwistle & Entwistle, 2003; Entwistle & Marton, 1994; Marton et al., 
1997; Perkins, 1998). This is known as “the product”. Learning can therefore also be 
described in terms of process and product (Ausubel et al., 1968), where understanding 
always involves learning, but not all learning involves understanding. In 
phenomenographic research, on the other hand, understanding is viewed as an outcome 
of learning. The different approaches to learning have implications for the learning 
process, whether they involve memorising routinely or making interconnections and 
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relating to prior knowledge and experiences (Marton & Booth, 1997; Marton et al., 
1997). Learning is therefore seen as a process which can result in different qualitative 
levels of understanding. However, the process and product dimensions of learning are 
intertwined. There are no “end points” in learning. It is a journey, and there will always 
be more to learn. In this thesis, learning is viewed as an overarching concept which 
involves theoretical knowledge, practical skills and attitudes, and which includes both a 
process and a product dimension. Theoretical knowledge can be learned by heart and 
recalled, and procedures can be learned and performed routinely. Neither of these 
involves understanding. In this research project, however, understanding is considered 
to have two dimensions. On the one hand, it is an active process of meaningful 
learning, whereby concepts are related and connected to prior knowledge and 
experiences. On the other, it involves a product dimension of provisional 
understandings which can be more or less sophisticated.  
 
Students’ experiences of understanding 
Students’ experiences of understanding have recently been explored by educational 
researchers. In a series of interview studies, the phenomenon was investigated as 
students prepared for examinations (Entwistle & Entwistle, 1992; Entwistle & 
Entwistle, 1991). They described their experiences of understanding as feelings of 
coherence and “wholeness”. Understanding was about making connections between 
details and wholes, and about integrating new information with previous knowledge 
(Entwistle, 1995). The students’ experiences differed in terms of the breadth and depth 
of their understanding, and in terms of the structure they used to make sense of the 
material. Some students used structures from lectures or books, while others worked 
out their own structure, which could be experienced as an integrated whole (Entwistle 
& Entwistle, 2003; Entwistle & Marton, 1994). Students have also been found to differ 
in their approaches to understanding and how they dealt with details (Fyrenius, Wirell 
& Silén, 2007). Some students considered the relation between details and wholes 
unproblematic and linear. In other words, they thought that learning more details led to 
greater understanding. Other students focused on either details or wholes when they 
studied, as they felt these were competing aspects, and some students believed details 
and wholes evolved together and worked together to improve understanding. The 
students’ experiences in the studies described above all involve a sense of 
connectedness between details and the whole. It seems that “when students reach a 
deep personal understanding, it has a holistic quality for them, and brings together 
related ideas along with the supportive detail that also makes it academically 
acceptable. This type of understanding is not just integrated, it becomes actively 
integrative, as it pulls in additional related ideas to create an enlarged understanding.” 
(Entwistle, 2009:56).  
 
Developing understanding is more than a cognitive process; it also involves emotional, 
perceptual and social aspects. The sudden “aha” moment when things fall into place, or 
being able to follow a lecture, gives students a feeling of satisfaction (Entwistle & 
Entwistle, 1992; Entwistle & Entwistle, 1991). In addition, the sense of coherence and 
connectedness makes students feel confident about explaining what they have 
understood to themselves or to others. A form of perceptual understanding was found 
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when medical students learned anatomy, suggesting that visualisation of the human 
body is important for their learning (Wilhelmsson, Dahlgren, Hult & Josephson, 2011). 
 
Both the representational and performance views give valuable insights into aspects of 
the complex phenomenon of understanding. However, in this thesis understanding is 
explored from the students’ perspective, and the present inquiry is more concerned with 
how comprehension, or the lack of it, is experienced than with what it actually is. This 
places the present research within the student approach to learning tradition (Entwistle, 
2009; Marton et al., 1997). Understanding is viewed as more than a cognitive process; 
it involves the whole person, and includes emotional, perceptual and social aspects. 
 
 
UNDERSTANDING IN MEDICINE 
Although the present research project draws mainly on literature within the domain of 
higher education, the context is medical education. Therefore, an introduction to 
research on student learning within medical education is presented here. In research on 
medical education, understanding has been investigated mainly from a cognitive 
perspective, focusing on the development of expertise and how basic science 
knowledge is related to clinical knowledge (Schmidt & Rikers, 2007). A series of 
studies exploring the relationship between knowledge of basic science and clinical 
diagnosis comes within the scope of this thesis. The basic sciences (including cell 
biology, biochemistry, anatomy and physiology) are often learned during the first years 
of medical education, and are thought to provide a solid base for learning the clinical 
sciences (Kaufman, Keselman & Patel, 2008). In a series of experiments it was shown 
that making use of biomedical causal explanations to reason about clinical cases 
enhanced medical students’ understanding of the relationship between symptoms and 
diseases (Woods, Brooks & Norman, 2005, 2007a). Furthermore, understanding the 
underlying mechanisms of diseases seemed to be important in diagnosing difficult 
clinical cases (Woods et al., 2007b). These findings were confirmed by Ahopelto and 
co-workers (2011). They found that students with a deep understanding of biomedical 
knowledge performed better in a clinical assignment than students with limited 
understanding. Relevant knowledge of the basic sciences would appear to be important 
not only to novice medical students but also to experienced clinicians when they are 
interpreting clinical cases (Nielsen, Gotzsche, Sonne & Eika, 2012). Taken together, 
these research findings suggest that a deep understanding of the basic sciences is a 
major factor in the ability to solve clinically relevant tasks, and this is the case for 
novice medical students as well as experienced clinicians.  
 
Learning is contextual, and students’ experiences of understanding in different 
disciplines is likely to be influenced by their perceptions of the nature of the discipline 
(Anderson & Hounsell, 2007; Newton, Newton & Oberski, 1998). Students’ 
understanding of physiology and anatomy has recently been explored from a 
phenomenographic perspective (Fyrenius, Silén et al., 2007; Fyrenius, Wirell et al., 
2007; Wilhelmsson, 2010). These studies showed that medical students differed in their 
perceptions of learning the subjects. Their concept of studying anatomy was to learn a 
detailed body of material and to link it to three-dimensional structures in the body 
(Wilhelmsson et al., 2010). Memorising details of anatomical structures was 
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challenging, and students constructed meaning in different ways, such as relating the 
structures to their function, or to the importance of knowing the anatomy of the human 
body for their future profession. Contextualisation was important, as anatomical 
knowledge alone did not seem to be sufficient to create meaning (Wilhelmsson, 2010). 
Physiology is concerned more with different processes in cells and organs, which are 
interrelated in complex ways. Research has shown how students sometimes 
misunderstand physiological phenomena and have difficulties understanding how 
underlying physiological principles apply to different situations and systems (Modell, 
2000; Michael, 1998). Understanding physiology involves more than being able to 
explain causal relationships. It is about comprehending the complexity of biological 
systems and the ways in which they are regulated, and reaching this level of 
understanding can be difficult for students (Fyrenius, 2006; Fyrenius, Silén et al., 
2007). 
 
Multimodal experiences appear to be important for medical students’ learning, and the 
opportunity to see, smell and touch has been shown to help students develop a deep, 
integrated understanding of the medical sciences (Hindmarsh, 2007; Pandey & Zimitat, 
2007; Wilhelmsson et al., 2010). Medical education involves complex situations, where 
emotional, visual and tactile experiences can facilitate or, in some cases, obstruct 
understanding. For instance, studying a human corpse through dissections or autopsies 
can be valuable. It can help students understand the three-dimensional structure of the 
body and where organs are located in relation to one another, but it can also cause 
anxiety and distress (McNamee, O’Brien & Botha, 2009; Penney, 1985; Smith & 
Kleinman, 1989; Wilhelmsson et al., 2010). 
 
Scheja and Bonnevier (2010) found that medical students experienced understanding 
as a gradual development, and that they missed having a sense of the “big picture” in 
the early years of their education. However, the students seemed to be comfortable 
with the apparently slow development of understanding. Where topics reappeared in 
different courses, their understanding developed as things fell into place. Their 
understanding was transformed significantly as they entered the clinical phase of their 
education, where knowledge from the different pre-clinical courses was integrated 
into a larger whole and a more general understanding of medicine as a discipline. 
 
 
STUDENTS’ WILL TO LEARN 
Learning is sometimes difficult. It can be frustrating to study hard and still not 
understand. It can also be boring, or students can feel pressured to meet the assessment 
requirements. Learning requires effort and a will to persist. Learning can also be 
inspiring and rewarding, when we succeed and learn things we initially found difficult. 
Regardless, the key to learning lies in the motivation and the will to learn. Barnett 
suggests that “At any level of education, a pupil, a student cannot make serious 
progress unless she has a will to do so. Unless she has a will, a will to learn, she 
cannot carry herself forward, cannot press herself forward, cannot come successfully 
into new pedagogical situations.”  (Barnett, 2007:15).  
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Motivation is about students’ drive to engage in a certain activity or task (Pintrich, 
2003). Motivation is a construct that involves motives, will and interest, as well as 
engagement, and which influence students’ study behaviour. In the present thesis, 
motivation will be regarded as an educational phenomenon that significantly influence 
student learning. Students differ in their motivation to learn and study, and their will to 
engage in learning may come from a number of different sources. Some students are 
mainly motivated by external factors, such as obtaining a reward (pass assessment 
requirements) or avoiding failure. In contrast, intrinsic motivation originates from a 
genuine interest to learn and understand for oneself (Biggs & Tang, 2007; Brophy, 
1998). Interest in the subject has been associated with a deep approach to learning 
(Biggs & Tang, 2007). Students who are interested in the subject or task at hand are 
also more likely to spend more time learning and put more effort into it, which in turn 
has been shown to have positive effects on the learning outcome (Schiefele, 1991).  
 
From an understanding point of view, therefore, intrinsic motivation is considered more 
effective. However, it is not particularly realistic to expect intrinsic motivation from all 
students at all times in educational settings. In fact, it is more common when people are 
engaged in activities they have chosen themselves, and in which they are genuinely 
interested (Brophy, 1998). Brophy offers the concept of “motivation to learn”, which 
takes the special conditions of educational settings into account. In education, the 
curriculum content, and the teaching and learning activities, are selected by teachers, 
influenced both by their teaching traditions and what society believes students should 
learn. Teaching takes place mainly in groups, and each individual student’s needs 
cannot be met at all times, so sometimes students will be frustrated, bored or positively 
challenged. Furthermore, their performances are assessed and graded, which tends to 
make them concentrate on successfully meeting the demands of the assessment. By the 
concept of “motivation to learn”, Brophy (1998:12) means “a student’s tendency to 
find academic activities meaningful and worthwhile, and to try to get the intended 
learning benefits from them. […] Students who are motivated to learn will not 
necessarily find classroom activities intensely pleasurable or exciting, but they will take 
them seriously, find them meaningful and worthwhile”.  
 
Learning tasks need to be valuable to students. They must find them meaningful and 
challenging at their level of competence, so that they feel they can complete the task 
successfully (Brophy, 1998). If these criteria are met, students are more likely to 
engage in a learning task and experience the pleasure of being completely absorbed by 
a problem. They are also likely to feel the satisfaction of mastering and understanding 
something difficult as a result of hard work and effort (Bruner, 1977). However, if the 
task is too hard or too easy, or if the students do not expect to succeed, they may give 
up entirely, or invest only minimal effort in order to meet external requirements and no 
more.  
 
Alienation and engagement  
Recently, a number of authors have offered an alternative framework for understanding 
student learning in higher education by conceptualising learning in terms of alienation 
and engagement (Case, 2008; Mann, 2001). The perspective of alienation and 
engagement could provide a broader and more contextualised view of students’ 
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learning experiences, as it also takes approaches to learning and motivation into 
account. When students adopt a surface or strategic approach to learning, focusing on 
memorising and unreflective reproduction or on assessment requirements to improve 
their marks, they may be alienated from the subject and the process of engaging deeply 
in meaningful learning (Mann, 2001). The concept of alienation includes the experience 
of entering a new discourse as a “stranger in a foreign land”, not fully understanding 
the language or the rules of the game. Academic disciplines have their particular ways 
of thinking and practising, and form boundaries with other disciplines (cf. Kreber, 
2009). The student entering a new discipline is an outsider, and may or may not feel 
comfortable joining and engaging in the particular disciplinary discourse. While 
alienation involves disconnection, an experience of being isolated from a group or 
activity, engagement represents a connection and involvement (Mann, 2001). 
Engagement is multi-dimensional. It entails the active and interactive behaviour of 
students, as well as cognitive dimensions such as self regulation and a will to learn. It 
constitutes a deep approach to learning, and takes into account emotional factors such 
as interest, enthusiasm and a sense of belonging (Kahu, 2011).  
 
Vermunt and Verloop (1999) provide additional insights into the concept of 
engagement in their detailed analysis of the variety of activities students use for 
learning. They categorise these activities as cognitive, affective or regulative. Cognitive 
activities involve processing, such as relating, analysing, selecting, memorising, 
structuring and applying. Affective learning activities are where students create 
strategies to cope with emotions which arise during learning. These include maintaining 
a willingness to learn, how to deal with failure, concentrating, paying attention, judging 
oneself and ascribing value to learning. The third domain includes activities involving 
metacognitive regulation, such as planning, monitoring, adjusting, evaluating and 
reflecting. Students differ in their use of learning activities, and as a result some are 
more engaged in learning than others. The concepts of alienation and engagement may 
best be understood as a continuum where students can be more or less engaged and 
connected to the task at hand, the course, the discipline, studying at university as a 
whole and the social aspects of being a student. 
 
There are still relatively few empirical studies from the broader perspective of 
alienation and engagement. A study by Case (2007) found that students were alienated 
when they focused on self-discipline and drudgery in response to curriculum overload, 
but when they were passionate about their studies and future profession they became 
engaged and enjoyed the course. The study also found that, in large classes, students 
tended to interact only with a limited number of other students. Opportunities to 
interact with other students in small group activities during the course were positively 
welcomed by students. They also appreciated enthusiastic lecturers who inspired them 
to engage in the discipline. The finding that teachers have an important role in engaging 
students was also reported by Bryson and Hand (2007) and McCune (2009). In the 
study by Bryson and Hand, this was mainly described in terms of the lecturers’ lack of 
enthusiasm, their use of too many slides or their tendency simply to read the slides, all 
of which were disengaging for students. The students in McCune’s study, on the other 
hand, noted how they had been inspired by their teachers’ enthusiasm for the subject 
area, which had encouraged them to engage in learning. The way in which the students 
were taught and assessed also contributed to how engaged they were. Their willingness 
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to become involved was influenced further by authentic learning experiences, where the 
tasks were perceived to be relevant and realistic in relation to the discipline and their 
future profession (McCune, 2009). 
  
To summarise, students’ will to learn, and their willingness to engage in learning 
activities, are multi-dimensional. These factors are influenced by how students perceive 
aspects of the learning environment, as well as their motives, intentions and learning 
strategies, and how they cope with emotional aspects of the learning situation.  
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3 DESIGNING TEACHING TO FACILITATE 
UNDERSTANDING 
This chapter summarises essential aspects of teaching, and models of curriculum and 
course design relevant to this thesis project. Teaching is central to all formal education, 
and is a multi-faceted phenomenon which can be conceptualised in a number of 
different ways. Teaching is always planned and designed by someone, and choices are 
made regarding the “what” and “how” aspects of teaching. The “what” aspect involves 
the content, the material students are required to learn in a particular course or activity. 
The “how” aspect involves the kind of teaching and learning activity (TLA) used to 
facilitate learning of the content. One way of thinking of teaching is in terms of the 
variety of activities teachers are engaged in (Ross & Stenfors-Hayes, 2008). These 
activities include preparation and planning, selection and organisation of course 
content, giving a lecture, leading a seminar, organising a group discussion among 
students, writing assessment tasks and making judgements about students’ 
performances. Some of these activities are performed in the classroom, in interaction 
with students, while others take place before or after classroom-based learning. In this 
thesis, teaching is viewed as all the activities teachers undertake, before, during and 
after classroom interaction, to facilitate students’ learning. However, teaching is more 
complex than the activities themselves. Teachers experience teaching in different ways, 
which can be described as: “teaching as telling”, “teaching as organising student 
activity” and “teaching as making learning possible” (Ramsden, 2003). In the first 
concept, teaching is a matter of transmitting information to students, and the activities 
often include lectures, where sufficient information can be presented efficiently. The 
second concept focuses more on activities where students learn in an active way. The 
third concept is more complex, and views teaching as a process where teachers and 
students interact. Communicating with students is regarded as important in assessing 
their learning, and in helping them to develop an in-depth understanding of the subject. 
Teaching methods have been shown to be influenced by the way teachers understand 
teaching and learning, as well as by their understanding of the subject matter 
(Lindblom-Ylänne, Trigwell, Nevgi & Ashwin, 2006; Martin, Prosser, Trigwell, 
Ramsden & Benjamin, 2000; Prosser, Martin, Trigwell, Ramsden & Lueckenhausen, 
2005; Trigwell & Prosser, 1997). Teachers with a more atomistic and less integrated 
understanding of their subject are more likely to focus on transmitting information in 
their teaching, whereas teachers with an integrated and deep understanding of their 
subject focus more on facilitating their students’ understanding. Each teaching and 
learning activity entails a pedagogic encounter where students engage with the subject 
to a greater or lesser extent.  
 
 
CURRICULAR TRENDS IN MEDICAL EDUCATION  
Medical education involves training for a profession. It is therefore complex, and 
involves both theory and practice. A responsible professional education addresses the 
knowledge, skills and attitudes the students need to develop in order to become a 
capable professional (Shulman, 2005). There are a variety of models in medical 
education, ranging from a focus on discipline to different versions of integrated 
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curricula. Traditional curricula are often discipline-based, and focus on basic sciences 
in a preclinical phase followed by clinical courses in the later years of the curriculum. 
The teacher is seen as the expert, knowledgeable in his or her field. This view of 
medical education, originating in the work of Flexner who presented the model in 1910, 
has been common in many medical schools since then, and has been hard to change 
(Tosteson, 1990). The disadvantage of this type of curriculum is the separation of 
theory and practice, which may cause a problem of transfer, and difficulties in making 
practical use of the knowledge acquired in a theoretical context (Bolander Laksov, 
Lonka & Josephson, 2008). During the last decades, however, there has been a shift in 
medical education, from teaching regarded as knowledge transmission towards more 
student-centred teaching methods where the students are actively engaged in 
constructing their own knowledge. The integration of the basic and clinical sciences 
seems to have become a standard approach, and problem-based (PBL) curricula have 
become the most common form of curriculum design in medical schools worldwide 
(Boud & Feletti, 1997; Harden, 2000). Problem-based education was first introduced 
into medical education during the 1960s at McMaster University in Canada (Barrows & 
Tamblyn, 1980). In PBL, students work in small groups with a real life problem or 
situation as the point of departure. Other TLAs are offered as resources, such as 
lectures and seminars. PBL curricula are integrated, and are often structured around 
themes or organ systems rather than disciplines. PBL permeates the entire curriculum, 
and requires substantial organisational changes to a traditional, discipline-based 
curriculum (Boud & Feletti, 1997).  
 
Bruner’s idea of a spiral curriculum, where topics are revisited and the level of 
difficulty increases, has been particularly interesting for medical education (Harden & 
Stamper, 1999), and may be a guiding principle in discipline-based, system-based and 
problem-based curricula. Bruner (1977) argued that the structure of the subject, or how 
things are related, is one of the most important aspects to learn. Only by understanding 
basic ideas and principles is it possible for students to transfer their knowledge and use 
it in new situations. According to Bruner, this should be at the heart of the educational 
process. Subsequently, the curriculum needs to be organised to encourage students to 
revisit the basic and important ideas and principles in each subject repeatedly, building 
on them and deepening their understanding so that they learn to use them in more 
complex situations. The solution advocated by Bruner is the spiral curriculum, based on 
these basic ideas and principles. It suggests that teachers should return constantly to 
these ideas and principles at progressively higher levels, presenting them from 
additional perspectives and in ever more detail. This will ensure that students learn 
what matters most, and that they are equipped to use this knowledge and understanding 
in their future life. 
 
A more recent curriculum theory is known as Outcomes-based Education (OBE) 
(Biggs & Tang, 2007; Harden, Crosby & Davis, 1999). The concept central to OBE is a 
focus on the “product”, which in this context means the competent and capable student. 
The intended learning outcomes (ILO), i.e. the essential knowledge, skills and attitudes 
we wish the students to develop during their education, should be clearly and explicitly 
stated, and should guide the choices of what and how to teach and assess. In other 
words, intended outcomes define the process, as well as the teaching and learning 
activities which should help students to achieve the ILOs. In this system, there is less 
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focus on the content itself and more emphasis on student performance and capabilities. 
Consequently, assessments in an outcomes-based curriculum should be designed so that 
students are required to perform tasks which are directly aligned with the intended 
learning outcomes (Biggs & Tang, 2007).  
 
Another way of describing different curricula has been proposed by Jolly (1998). He 
outlines four major types of curricula found in medical schools: content driven, method 
driven, assessment driven and outcome driven. The content driven curriculum is often 
discipline-based, and typically involves a traditional model which separates the basic 
and clinical sciences. The content driven curriculum, dating back to Flexner, has also 
been called a “structure-and-process-based” curriculum (Carraccio, Wolfstahl, 
Englander, Ferentz & Martin, 2002). Method driven curricula have a well thought out 
pedagogical method which pervades the entire curriculum. This framework includes 
problem-based curricula. Outcome driven curricula focus on explicit goals, expressed 
in terms of ILOs or objectives, and teaching and assessment are adapted to 
accommodate them. Here we find different versions of OBE, which can either be 
problem-based or discipline-based (Biggs & Tang, 2007; Harden et al., 1999). A 
competency-based curriculum, which explicitly states the competencies medical 
students should achieve, is an example of OBE which has gained ground in many 
medical schools (Carraccio et al., 2002). All curricula are, to some extent, assessment 
driven. From the students’ perspective, the assessment defines the curriculum, and will 
have a major influence on their studying and learning strategies. This phenomenon has 
been called the “backwash effect” (Biggs & Tang, 2007). Where intended learning 
outcomes and teaching and learning activities do not correspond to the assessment 
requirements, students will often focus mainly on the assessment. From a curriculum 
perspective, this is more of an unintentional side effect, and has been denoted the 
“hidden curriculum” (Snyder, 1971). There are also cases where assessment 
intentionally drives the curriculum, in speciality certification, for example (Jolly, 1998). 
 
 
DESIGNING COURSES TO FACILITATE UNDERSTANDING 
Constructivist learning theories have had a major influence on instructional methods, 
placing the active, engaged, reflective learner at the centre. The design of courses is 
important in terms of teaching and learning activities, because it influences what the 
students do, and in turn what and how they learn (Biggs, 1999). In this thesis, designing 
teaching to facilitate meaningful learning means that teachers plan and perform TLAs 
(lectures, seminars, etc.) with the aim of facilitating learning of a specific content. The 
design of a course and its activities is in the hands of the teachers. They “set the scene”, 
and decide how the content and subject are presented to the students (Selander, 2008). 
This “scene” could be a theme, situation or problem which students are expected to 
work with to construct and transform their knowledge and to develop understanding. A 
number of models of course design are based on a constructivist perspective on 
learning, and focus on facilitating meaningful learning. Biggs (1996; Biggs & Tang, 
2007) argued that, if intended learning outcomes, teaching and learning activities and 
the assessment are constructively aligned, and are designed to promote and assess 
meaningful learning, students are more likely to adopt a deep approach to learning. In 
this model of constructive alignment, the emphasis is on conceptual understanding, 
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constructive learning processes, students’ active engagement, and assessment, focusing 
on understanding and application rather than factual recall. The teaching and learning 
activities provided should help students to engage actively in meaningful learning, and 
in turn to achieve the intended learning outcomes. Biggs’ model builds on ideas from a 
framework developed by researchers involved in Project Zero at Harvard - Teaching 
for Understanding - where there is a strong emphasis on conceptual understanding, 
ongoing formative assessment, active engagement of students and explicit goals which 
focus on understanding (Wiske, 1998). In the Teaching for Understanding framework, 
the “scene” teachers set focuses on conceptual understanding, and open-ended topics 
are chosen to help students understand important aspects of the subject. Equally, the 
activities or assignments are designed to help students develop a deep understanding, as 
well as to give teachers an opportunity to assess their performance. Each of these 
models focuses on content which is especially difficult, so-called troublesome 
knowledge (Perkins, 1999), or threshold concepts which are essential for a deeper 
understanding of the subject (Meyer & Land, 2005). Courses and activities are 
specifically developed to help students understand these. Constructive alignment and 
the Teaching for Understanding framework are both examples of OBE, and can be used 
as design principles for single courses or modules, as well as for whole curricula.  
 
Student-centred teaching and learning activities  
Each course contains specific teaching and learning activities (TLAs), which are the 
building blocks of a course. Traditional TLAs, still commonly used in higher education 
worldwide, involve lectures and seminars. However, as the constructivist view of 
learning has become more widely acknowledged by educators, the focus has shifted 
towards more student-centred activities. Examples of methods which are growing in 
popularity are those where students learn from each other, such as small group 
activities, peer collaboration, cooperative learning and peer tutoring (Schunk, 2004). In 
the laboratory, students have been challenged to predict, explain and discuss the 
experiments and not just to follow the protocol (Modell, Michael, Adamson & Horwitz, 
2004). Students still appreciate lectures, though they often become passive listeners 
(Biggs & Tang, 2007; Ramsden, 2003). However, there are now examples of different 
ways to engage students actively during lectures (Fyrenius, Bergdahl & Silén, 2005; 
Steinert, 1999). Other student-centred activities which are becoming common in 
medical education are case methods where students analyse and discuss clinical cases 
(Stjernquist, 2001; Tärnvik, 2004) and team-based learning where students solve 
problems in groups (Haidet, O’Malley & Richards, 2002; Koles, Nelson, Stolfi, 
Parmelee & Destephen, 2005). In keeping with this shift towards student-centredness, a 
view of assessment as an integral part of teaching and learning has gained ground in 
recent years. This has led to the development of a variety of assessment forms, as well 
as an increasing focus on formative assessment and the importance of feedback 
(Falchikov, 2005; Hattie & Jaeger, 1998; Hounsell, 2007; Nicol & Macfarlane-Dick, 
2006).  
 
 
STUDENTS’ EXPERIENCES OF THE LEARNING ENVIRONMENT 
Although teachers have important roles in designing teaching and learning activities 
which facilitate meaningful learning, students’ perceptions of their learning 
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environment have the greatest influence on their learning strategy. The approach 
students take has been found to be influenced by a number of factors, both personal and 
contextual. Personal factors, as mentioned above, include the students’ concepts of 
knowledge and learning, their learning orientation, how they regulate their learning 
strategies and their motivation to study. Contextual factors involve students’ 
perceptions of the learning environment (Entwistle & Peterson, 2004; Lizzio, Wilson & 
Simons, 2002; Lonka & Lindblom-Ylänne, 1996; Ramsden, 2003; Trigwell & Prosser, 
1991). A heavy workload and assessment which focuses on recall of factual knowledge 
are factors associated with a surface approach or reproduction-directed learning. A 
perception of good teaching which focuses on students’ understanding and 
involvement, and assessment focusing on application and conceptual understanding are 
factors associated with meaning-directed learning. A meaning-directed learning pattern 
has been shown to have a positive effect on academic performance, whereas 
reproduction-directed learning has been negatively related to achievements (Lindblom-
Ylänne & Lonka, 1999; Lizzio et al., 2002; Van Rossum & Schenk, 1984). One study 
surveyed students who studied abroad, observing them both before they went away and 
during their stay. The study found that when students changed the learning 
environment, they also changed their orientation to learning (Wierstra, Kanselaar, van 
der Linden, Lodewijks & Vermunt, 2003). In the study, meaning-directed learning was 
related to a student-centred learning environment which stressed conceptual 
understanding, whereas reproductive-directed learning was associated with an 
environment where memorising and recall of factual knowledge were emphasised. 
When students changed environment in either direction, their learning orientation also 
changed, which confirmed the relational nature of learning approaches and orientations. 
However, there seems to be an element of consistency in the learning approach, 
suggesting that students may prefer one approach over another, or may simply use it 
out of habit, but that environmental factors encourage them to adapt their approach to a 
particular situation (Entwistle, 2009).  
 
Researchers have been interested in investigating ways of encouraging students to 
adopt a deep approach. This may be hard to achieve, however, and educational 
development initiatives to promote meaningful learning can have unexpected effects on 
student learning strategies. Instead of promoting a deep approach to learning as 
intended, an initiative can steer students towards a surface approach to learning 
(Mattick, 2007; Struyven, Dochy, Janssens & Gielen, 2006). In some cases, however, 
there is research-based evidence to suggest that student-centred learning environments, 
such as problem-based curricula, stimulate students to adopt a deep approach. Newble 
and Clarke (1986) found that medical students in a PBL school were more likely to use 
a deep approach and less likely to use a surface approach than medical students from a 
traditional, discipline-based curriculum. Further evidence of this is provided by a study 
where the same group of students took two different courses: a traditional, lecture-
based course and a student-centred course designed to involve students in projects, peer 
learning, etc. (Wilson & Fowler, 2005). The findings suggested that students who 
usually adopted a deep approach were consistent in their approaches to learning across 
the two different learning environments. Interestingly, students who typically adopted 
surface approaches used more deep strategies in the student-centred course than in the 
traditional course. The authors suggest that when students are “forced” to be active and 
involved, and to take responsibility for their own and their peers’ learning, they become 
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more inclined to engage in meaningful learning. Developing learning environments 
which facilitate meaningful learning and the use of deep approaches is not an easy task. 
Baeten and colleagues (2010) concluded in a recent review that the research findings on 
the effects of different teaching and assessment methods, which were designed to 
promote deep approaches to learning and development of understanding, were both 
promising and discouraging.  
 
It is evident from this overview that designing student-centred teaching underpinned by 
constructivist learning theories does not always generate the intended influence on 
students’ approaches to their learning. Models such as constructive alignment (Biggs, 
1996, 1999) and the Teaching for Understanding framework (Wiske, 1998) are “ideal” 
solutions, and provide support and ideas on how to design teaching. In addition, 
research using inventories to measure students’ approaches to learning during a course 
as a whole, does not provide a sufficiently detailed or nuanced picture of their approach 
to learning in relation to the different teaching and learning activities offered during a 
course. There are still considerable gaps in our knowledge about how students engage 
in learning and develop understanding, and about how teaching influences their 
learning during their education. Teaching and learning is multi-faceted, and in order to 
design medical and healthcare curricula which promote meaningful learning and 
development of understanding, we need to develop a better understanding of the 
interplay between teaching and learning, and how students arrive at their 
understanding.  
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4 AIM OF THE THESIS 
The purpose of this thesis is to investigate the interplay between teaching and learning 
in everyday teaching situations and to obtain a more nuanced picture of how medical 
students approach their learning on a course in a medical programme. The thesis 
focuses on the students’ journey towards understanding, which was explored by 
following their experiences of learning and understanding during a nine-week course in 
their second year. Although the investigation was undertaken in the context of a 
medical curriculum, the overall aim is also broader and relates to issues in higher 
education in general. It seeks to gain a better understanding of how teaching influences 
learning, and focuses particularly on the design of courses and teaching and learning 
activities. It also investigates how this design relates to students’ understanding.  
 
The overall aim is to explore the students’ experiences of learning throughout the 
course as a whole. An exploratory research approach was adopted, which is described 
in more detail in the next chapter, and I participated in as many teaching sessions that 
was practically possible. Of all the activities that were offered to students, three stood 
out as particularly interesting; a case seminar, formative assessments and autopsies. 
The research team chose to investigate students’ experiences of these activities more 
closely to understand the interplay between teaching and learning in these activities 
more deeply. This involved:  
• investigating students’ experiences of an innovative form of case seminar 
(Study I) 
• exploring students’ experiences of two different types of formative assessment, 
and in which ways these act as tools for learning (Study II). 
• exploring students’ experiences of an emotionally challenging learning 
situation: the autopsy (Study III). 
 
In the fourth study, the focus was on the course as a whole, and the aim of this study 
was: 
• to explore the students’ journey towards understanding and investigate whether, 
and how, their experiences of learning and understanding changed during a 
university course (Study IV).  
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5 METHODOLOGY AND RESEARCH DESIGN 
METHODOLOGY 
Research in the field of medical education is characterised by a variety of research 
approaches which have evolved from several different paradigms, such as positivism, 
interpretivism and critical theory (Bunniss & Kelly, 2010). Medical education is a 
complex and diverse field where practitioners and researchers from different academic 
disciplines meet in their aspiration to contribute to the development of theory and/or 
practice (Albert, Hodges & Regehr, 2007). Some researchers argue that medical 
education research should be considered a “hard” medical science (Bligh & Brice, 
2008), while others claim that the field should be constructed as a “soft” social science 
(Monrouxe & Rees, 2009). The different views and ideas about how to construct 
medical education sometimes cause tensions, and there has recently been some debate 
on issues concerning the epistemology, methodology and purpose of research on 
medical education (Bligh & Brice, 2008; Bordage, 2009; Bunniss & Kelly, 2010; Cook, 
Bordage & Schmidt, 2008; Monrouxe & Rees, 2009). It has been emphasised that 
researchers in medical education need to be more explicit about the assumptions which 
guide their investigations, and that they need to link their research more carefully to 
theoretical frameworks (Bordage, 2009; Bunniss & Kelly, 2010; Cook et al., 2008). 
 
Although the research reported in this thesis belongs to the field of the medical 
education, it is considered to be carried out within social science research traditions. 
The reason for this position, was clarified by Monrouxe and Rees (2009:198), who 
wrote, “Medical education is about people, and the way we think, act and interact in 
the world”. The issues investigated in this thesis are both broad and relevant to research 
in higher education in general, but also specific to medical education. The research was 
exploratory in nature, and sought to understand and clarify the interplay between 
teaching and learning. In order to achieve this aim, a qualitative research approach was 
chosen. A qualitative research approach is appropriate for exploring complex 
phenomena and gaining a nuanced and deep understanding of the issue under 
investigation (Patton, 2002). The research was conducted within a constructivist and 
interpretive research tradition, which acknowledges that data are constructed as a result 
of interaction between researchers and respondents, and analysis is a process informed 
by the researcher’s prior knowledge and experiences (Bunniss & Kelly, 2010; Denzin 
& Lincoln, 2003).  
 
Qualitative research approaches include phenomenology, hermeneutics, grounded 
theory and discourse analysis (Patton, 2002). They differ in terms of their overall 
purpose and the epistemological basis which underpins each one. The present thesis 
was conducted from the perspective of exploring students’ experiences, a focus which 
is in keeping with methodologies such as phenomenology and phenomenography. 
However, the present research took a more pragmatic approach, known as generic 
qualitative research, where the focus is more guided by the research questions than 
focusing the study through the lens of a traditional, well established methodology 
(Caelli, Ray & Mill, 2003; Smith, Bekker & Cheater, 2011). This allows a more 
flexible approach to research, where the questions guide the choice of approach instead 
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of “being too attached to method for method’s sake” (Holloway & Todres, 2003:347). 
The generic approach to qualitative research has been criticised as having a lack of 
methodological clarity and coherence (Caelli et al., 2003; Rolfe, 2006). This potential 
weakness in generic approaches has been addressed in this thesis by making the 
epistemological basis explicit, and by choosing methods of analysis commensurate with 
the basic assumptions of a constructivist research tradition.    
 
The present study focuses on learning and understanding, explored from the students’ 
perspective, which places this thesis in the student learning research tradition 
(Entwistle, 2009; Marton & Booth, 1997; Marton et al., 1997).  Learning in this thesis 
is regarded as both a process and a product, and involves both individual and social 
aspects. The learner constructs his or her knowledge in interaction with the social and 
cultural context (Lincoln & Guba, 2003; Vygotsky, 1978). Scheja and Bonnevier 
describe this epistemological stance in the following way (2010:248): “Learning as a 
powerfully context-dependent process involving a dynamic interplay between learners’ 
personal experiences and capabilities, and their conceptions of the learning 
environment.”   
 
This thesis investigated students’ experiences of the teaching activities offered as part 
of a particular university course, and their experiences of learning and understanding. 
The focus was not on their experiences of the medical phenomena themselves, i.e. 
diseases in different organs, which constitute the “what” aspect or direct object of 
learning (Marton & Booth, 1997). Instead, the focus on the present research was on the 
“how” aspect of learning, and included both teaching and learning. Furthermore, the 
experiences of others were explored, i.e. from the second order perspective.  
 
Although it is not possible to tap directly into the experience of another human being, 
researchers can, through interviews and written accounts, obtain a version which more 
or less reflects the respondents’ actual experience. This is a limitation shared by all 
research claiming to investigate other people’s experiences. From a constructivist 
research point of view, the data are considered to be generated as a result of interaction 
between researchers and respondents, which supports the idea that the data are not a 
true reflection of the respondents’ experiences. Using interviews and written accounts 
as a way to explore other people’s experiences is common in educational research, and 
even though this method of data generation is limited, it is still worth analysing the 
data, as it gives insights into aspects of learning from the learner’s perspective. 
 
 
CONTEXT OF THE STUDIES   
The present research was carried out within an undergraduate medical curriculum at 
Karolinska Institutet, Sweden. Karolinska Institutet is a research-intensive medical 
university with a broad range of medical, dental and health care education at both 
undergraduate and graduate level. The medical undergraduate curriculum, at the time of 
data collection, had a traditional discipline-based design with two years of basic 
sciences (e.g. cell biology, anatomy, physiology, pharmacology) followed by clinical 
courses (e.g. surgery, medicine) for three and a half years. The pathology course at the 
end of the second year formed the context of this thesis. At this point, the students were 
   23 
familiar with studying at the university level. This course was chosen as it represented a 
typical basic science course, in terms of course design, with a focus on lectures but also 
involving student-centred activities, which are described in more detail below. 
Furthermore, regarding the content, the pathology course was a bridge between the 
basic sciences, with a focus on the structure and function of the normal human body 
and its systems, and the clinical sciences, focusing on diseases and their treatments. In 
short, pathology is the study of mechanisms of diseases and their symptoms, and is an 
essential part of medical curricula. For these reasons, the pathology course was a 
suitable study object for the present investigation. 
 
The course extended over nine weeks and consisted of two parts: general pathology and 
organ-specific pathology. The first part, general pathology, focused on basic concepts 
and processes, such as how cells are affected by stress and damage, which can cause 
inflammation or diseases like cancer. This part of the course was lecture-based, and 
culminated in an individual, written, formative assessment at the end of two weeks. The 
second part lasted for seven weeks and involved organ-specific pathology. Diseases in 
different organs such as the liver, kidney and heart were presented by different 
physicians, each an expert in one of these areas. During this part of the course there was 
a mixture of teaching and learning activities, including lectures, different types of 
seminars (see below) and autopsies. About five weeks into the second part of the 
course, students were given an oral formative assessment where they solved clinically 
relevant problems in groups. At the end of the course there were two summative 
assessments, one in groups and one in the form of an individual, written exam. The 
course is outlined in Figure 1 below. 
 
Figure 1. An overview of the nine-week pathology course 
 
 
A description of the teaching and learning activities 
Lectures: Lectures were often given by a physician, an expert in one of the sub-
specialties of pathology. Lectures lasted between one and two hours and often took the 
form of a monologue. Students received handouts from the presentation the teachers 
gave. The lectures were not compulsory, but the majority of students attended them. 
There were 37 lectures during the course, fourteen of which were held during the first 
two weeks. 
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Seminars with microscopic images: During these seminars a teacher guided the 
students through a series of microscopic images of tissue. The teachers often 
encouraged the students to participate by asking them questions on what they saw. 
There were nine different seminars of this kind during the course, focusing on different 
areas of the content. The students were required to study microscopic slides by 
themselves and were assessed at the end of the course, when they were required to 
describe the microscopic picture and formulate a possible diagnosis. 
 
Case seminars with surgical specimen: These seminars consisted of two sessions, 
called “macro” and “discussion”. During the macro session, students worked in small 
groups with one or two surgical specimens and a written patient history, and their task 
was to evaluate and describe what they saw in the macro specimen and to attempt a 
diagnosis. The groups had different cases and at the end of the seminar the students 
presented their case to their peers and explained the disease, its causes and its 
mechanisms. At the end of the seminar the students received a handout detailing all the 
patient histories covered in the seminar, and were asked questions on the diseases. A 
couple of days after the macro session, there was a discussion session where pathology 
teachers went through the cases with the students again. There were three seminars of 
this kind, focusing on gastrointestinal diseases, gynaecology and renal pathology. 
 
Autopsies: During the pathology course, students were required to participate in a 
minimum of three autopsies. The autopsies were conducted as a routine medical 
procedure by pathologists at the affiliated hospitals and the students attended the 
autopsies in groups of 6-8. To prepare students for their first autopsy, one of the 
teachers gave a lecture to explain the purpose and the procedure of autopsies, and 
students were allowed to ask questions and voice any concerns. Otherwise, there was 
no further introduction to the autopsy room or the procedure. The students did not take 
an active part in the autopsies, but were to some extent allowed to touch and examine 
organs.  
 
Formative assessments: Two different formative assessment methods were used: an 
individual written assessment which focused on recall of factual knowledge, and an 
oral group assessment which required problem solving. The individual assessment 
consisted of about 25 questions requiring short answers on general pathology, and was 
held after the first two weeks of the course. Students received feedback after a couple 
of weeks in the form of right/wrong answers. This assessment was not compulsory, but 
if they completed it successfully, it gave them a few credits towards the final 
summative assessment. The oral group assessment focused on clinically relevant 
problem solving and was performed in groups of 8-9 students. The group assessment 
was conducted after about seven weeks and focused on parts of the organ-specific 
pathology. The assessment consisted of five different clinical cases. The students were 
given cards with different pieces of information regarding the cases. These included 
patient histories, laboratory test results, printed microscopic images and images of 
surgical specimens, as well as written descriptions of tissues and organs, and written 
information on the mechanisms of the diseases. Some of the cases were quite similar, 
and additional cards were included with information irrelevant to the cases. The task 
was therefore challenging for the students, and entailed matching the different cards to 
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the patient histories for each case, like a kind of puzzle. The students spent 90 minutes 
solving the cases and then explained their solution to a teacher. The teacher gave 
immediate feedback. This assessment was compulsory, and students needed to pass in 
order to be allowed to sit the final summative assessment.  
 
Summative assessment: The final summative assessment at the end of the course 
consisted of two parts. The first part was a group assessment and involved questions 
which focused on understanding and elaboration. Students discussed the questions in 
the group and wrote answers together. Three days later, the students took part two, 
which was an individual, written exam. 
 
 
RESEARCH DESIGN AND DATA COLLECTION 
The overall aim of this thesis was to investigate the interplay between teaching and 
learning in everyday teaching situations, and to obtain a more nuanced picture of how 
students approach their learning and develop understanding during a university course. 
The pathology course, described above, in year two of the medical programme was 
chosen as the context for the study. The research design was inspired by an 
ethnographic approach (Aspers, 2007) where participant observation helped me gain 
considerable insight into teaching and learning practice on this particular course. This 
research approach enabled me to capture both my own impressions and the students’ 
perspectives and experiences of teaching and learning in a natural setting, i.e. the 
everyday teaching context. Triangulation was established by using several data 
collection methods, and by the fact that different academic backgrounds were 
represented within the research team (an academic developer and teacher, a physician 
and teacher, and educational researchers) (Thurmond, 2001). 
 
Data were gathered throughout the course, which influenced the possibilities for data 
gathering. I followed the course and participated in as many of the teaching sessions as 
was practically possible. I chose not to observe the autopsies. After reading and hearing 
about the students’ experiences of the autopsies, I anticipated that I would experience a 
similarly strong emotional reaction, which could have had a negative effect on me and 
interfered with the subsequent data gathering. Course documents were collected, such 
as the core curriculum, formative assessments etc. The data collection methods that 
were used to gather data from students were a) an open-ended questionnaire, b) written 
accounts, c) group interviews and d) individual interviews.  Data were gathered in three 
phases as described below. A convenience sample was used in each phase, which 
meant that all students taking the course were asked to participate, and students who 
volunteered to participate were included in the studies. However, the students varied in 
terms of gender, age, ethnic background and their prior experiences of higher 
education, and this ensured a breadth of views and experiences.  
 
A summary of the data used in each study is provided below. 
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Table 1. A summary of data used in the different studies 
 
Study Phase Participants Data 
 
Study I 
 
1  
 
53 students out of 60 
 
Questionnaire with open-ended 
questions after one of the case 
seminars. 
 
Study II 
 
2  and 3 
 
Written accounts from seventeen 
students and group interviews with 
seven students in phase 2. 
Group interviews with nine students in 
phase 3. 
 
Written accounts (2x17, 34 in total) 
and group interviews (2x2) gathered 
after each formative assessment. 
 
Study III 
 
2 
 
Written accounts from seventeen 
students and group interviews with 
seven students in phase 2. 
 
 
Written accounts gathered after the 
first and third or fourth autopsy and a 
group interview after their first 
autopsy. 
 
Study IV 
 
2 
 
Written accounts from seventeen 
students and group interviews with 
seven students in phase 2. 
 
 
Written accounts and group 
interviews at five different time points 
during the course. 
 
Phase 1: In the first phase, we were interested in how students perceived the case 
seminars which used surgical specimens. Students taking the pathology course in the 
autumn term of 2006, who participated in the case seminars, were asked to answer an 
open-ended questionnaire consisting of two questions. 53 out of 60 students 
volunteered to participate in the study. The questions concerned their perceptions of the 
case seminars (see description above), and the students answered them anonymously on 
paper, immediately after one of the seminars. In order to understand the context, I 
participated in two of the case seminars. The questionnaire was chosen as a data 
collection method as it was easy to distribute information and gather data during an 
authentic teaching session. During this phase the data for Study I were gathered. 
 
Phase 2: During the second phase of the project, the main body of data was gathered. It 
was also during this phase that I followed the course and observed a majority of the 
teaching sessions. Two groups of students were recruited from those participating in the 
course during the autumn term of 2007. Seven students participated in group 
interviews, and another group of seventeen contributed their reflections in writing. The 
purpose of combining individual written accounts and group interviews was to obtain 
richer data and to triangulate data collection (Thurmond, 2001). The first group of 
students was interviewed on five separate occasions, spread evenly across the course 
(see Figure 2 below). The group interviews were semi-structured and performed in a 
relaxed manner; all students were encouraged to participate actively. The interviews 
were both performed and transcribed in Swedish. The questions asked were broad and 
open-ended, and addressed students’ experiences and perceptions of the teaching and 
their learning at different times during the course. Group interviews have the advantage 
of stimulating interaction between participants (Patton, 2002) and were chosen as a way 
to capture the voices of several students within a limited time frame. In response to a 
set of questions, an additional sample of seventeen
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particular aspects of the teaching and on their experiences of learning and 
understanding. Questions and answers were exchanged by e-mail. E-mail was chosen 
as a way of gathering data for a number of reasons (Selwyn & Robson, 1998). Firstly, 
all students had access to student accounts which they checked regularly. Secondly, it 
was an easy and adaptable way of gathering data from a reasonable sample size in the 
middle of a course. Thirdly, it seemed as a “friendly” and anti-hierarchical way of 
communicating. The questions (two or three in each mail) were sent to the whole group 
simultaneously, but the students were able to answer at their convenience, within a 
couple of days. Of the seventeen students in the e-mail group, four were international 
exchange-students. The focus of interviews and questions for the written accounts, 
were guided by my own reflections from observing the teaching, reading the written 
reflections and listening to the group interviews. Although the overall research 
questions remained the same during the project, the specific focus of each group 
interview and e-mail sent to students developed over time. In addition to the two groups 
of students that were followed during the course, eight students were interviewed 
individually after they had finished the course. Four of the students participating in 
these interviews had not taken part in the previous group interviews. We aimed to 
interview students with different experiences, and selected informants on the basis of 
age, gender and number of years of experience of previous university studies. These 
interviews explored their perception of central concepts and phenomena in pathology, 
and their experiences of learning during the course. For Studies II, III and IV, different 
aspects of the data gathered during Phase Two were used. In Study II, written accounts 
and group interviews held after each formative assessment were used, in Study III, data 
from written accounts and group interviews concerning experiences of the first and 
third or fourth autopsy were used. In Study IV, data from all five occasions of the 
written accounts and group interviews were used, which made it possible to analyse the 
students’ journey. 
 
Figure 2. An overview of the data collection during Phase Two. The line in the middle 
represents the pathology course (see also Figure 1). The arrows indicate when group interviews 
were held and when e-mails were sent to students at different occasions during the course. 
 
Phase 3: As the analysis of the data from Study II proceeded, we wished to validate the 
findings. In the third phase, we gathered data in the form of group interviews with nine 
students who took the pathology course in the autumn term of 2008. A convenience 
sample was used, and the students were recruited at the beginning of the course. Two 
interviews were held, one after each formative assessment (in weeks two and seven). 
The interviews were semi-structured and were conducted in a relaxed atmosphere. All 
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students were encouraged to participate. The interviews were performed and 
transcribed in Swedish. These data were used in Study II. 
 
 
METHODS OF ANALYSIS 
All four studies were analysed inductively using qualitative content and thematic 
analysis methods. These research methods allow systematic analysis so that data can be 
described and interpreted, and patterns (themes) observed in the data (Boyatzis, 1998; 
Braun & Clarke, 2006; Elo & Kyngäs, 2008; Hsieh & Shannon, 2005). Critics of 
content and thematic analysis consider it too simplistic, noting that it only gives a 
description of the data (Cavanagh, 1997). Despite this, content and thematic analysis 
have been growing in popularity and have been used both inductively (data-driven) and 
deductively (theory-driven) (Braun & Clarke, 2006; Elo & Kyngäs, 2008). These 
methods have the advantage of being content-sensitive and flexible in terms of research 
design.  They can also be as simple or complex as the researcher requires, and can be 
used to interpret textual data obtained from interviews, open-ended responses to 
questionnaires and documents, and data from observations (Neuendorf, 2002). 
Furthermore, content and thematic analyses are compatible with several research 
paradigms, including the constructivist paradigm, and were considered suitable analysis 
methods for the present research. 
 
Qualitative analysis involves interpretation of data at several stages during the analysis 
process (Elo & Kyngäs, 2008; Hsieh & Shannon, 2005). However, the depth of 
interpretation can differ, depending on the aim of the analysis. Content and thematic 
analyses are very similar; both methods interpret the content of the data. The methods 
and their level of interpretation can be placed along a continuum, from a rather simple 
interpretation of the manifest content in the data to an in-depth analysis of both the 
manifest and latent content (Braun & Clarke, 2006; Graneheim & Lundman, 2004). 
The former focuses on the surface meanings or manifest content, and the analysis 
proceeds from description, where data are organised and summarised to show patterns 
in the manifest content, to interpretation, in an attempt to theorise the significance of 
the patterns and their broader meanings and implications (Braun & Clarke, 2006; 
Graneheim & Lundman, 2004). The latter goes beyond the manifest content and 
examines potential underlying meanings, ideas, conceptualisations and assumptions in 
the data. Braun and Clarke (2006:84) suggest that “for latent thematic analysis, the 
development of the themes themselves involves interpretative work, and the analysis 
that is produced is not just description, but is already theorized.” 
 
Thematic analysis is considered more exploratory than content analysis, although the 
level of interpretation may vary in both methods, and they overlap considerably. In this 
thesis, the term thematic analysis is used to describe a more thorough interpretation 
which goes beyond the manifest content. To analyse qualitative data is to interpret and 
make sense of it, and to see new meanings in the data (Gustavsson, 2000). When we 
interpret, we see something as something (Asplund, 1970). The result of a thematic 
analysis is themes, which capture something important about the data in relation to the 
research question (Braun & Clarke, 2006). It is also possible to make different types of 
analysis: rich descriptions of the entire data set or a detailed and nuanced account of 
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one particular aspect within the data. The theoretical stance taken in the present 
research is an “experience-distant” approach (Gustavsson, 2000). This means that the 
data, in the form of written accounts and interview transcripts, were analysed without 
any claim to having captured the meanings the respondents attributed to their 
experiences, i.e. how the respondents interpreted their experiences. Within a 
constructivist paradigm, there is not considered to be one single interpretation, but 
many possible interpretations of the same data. Boyatzis (1998:1) states that “thematic 
analysis is a way of seeing. Often, what one sees through thematic analysis does not 
appear to others, even if they are observing the same information, events or situations”. 
The analysis focuses on the texts and the researcher interprets their meaning, informed 
by his or her own experiences and prior knowledge.  
 
The process of analysis was slightly different in each of the four studies, though all four 
involved repeated readings of the data, iterative, inductive and open development of 
codes, categories and themes, and constant comparison between the developing 
categories and themes and the original data. The analysis process does not proceed in a 
linear fashion; it flows back and forth, and can sometimes be experienced as quite 
chaotic (Elo & Kyngäs, 2008). Somewhere along this dynamic process of engaging 
deeply with data, there is a significant moment of clarity, when a new pattern can be 
discerned. Thereafter, this pattern needs to be confirmed, elaborated and discussed with 
all members of the research team. Quite often, the pattern is adjusted and fine-tuned, 
and categories are collapsed or separated further before the final findings are 
developed. A description of the analyses made in the four studies is presented below. 
 
In Study I, the content analysis focused on the manifest level and used open coding, 
where the codes originated from the data (Elo & Kyngäs, 2008). The data were coded 
line by line and then grouped into categories. Each category represented an aspect of 
the data, and the categories were discussed with all authors to ensure that they fitted the 
data well and were internally coherent and consistent (Braun & Clarke, 2006). The data 
were analysed as one data set, and individual students’ utterances could be grouped into 
one or more categories. The categories developed were then interpreted in the light of 
theory and previous studies. 
 
In Study II the analysis focused on both the manifest and latent level of the content. The 
coding procedure was inspired by the bottom-up, data-driven approach used in 
grounded theory (Charmaz, 2006). All data, interview transcripts and written accounts 
were treated as one data set. Data were coded line by line, and the codes developed 
from the data were clustered into groups with similar codes. In the initial stage of the 
analysis, the analytical themes were constructed around the two different assessment 
methods. This changed as the analysis moved to a more abstract level, and the 
emphasis shifted to formative assessments as tools for learning. Throughout the 
analysis process, memos were written in order to document every step of the analysis. 
The themes and categories were regularly compared to similar themes, as well as to the 
original data (Charmaz, 2006). The analysis and construction of themes were 
thoroughly discussed within the research team throughout the process.  
 
Study III used a thematic analysis approach inspired by hermeneutical interpretation 
(Gustavsson, 2000). The analysis focused on the latent level of the content and during 
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the analysis “meaning units” (sentences or short paragraphs) were interpreted in 
relation to the whole data set. This analysis produced more of a holistic interpretation, 
and the themes which were constructed were on a more abstract level than those in the 
two previous studies. The analysis process was documented as before, discussed in 
detail and agreed by all members of the research team to ensure coherence and 
consistency of the findings (Braun & Clarke, 2006). 
 
The fourth study focused on students’ experiences during the course, and all the 
transcripts and written accounts were first read several times to get a broad sense of 
how the students experienced the teaching and learning. As in the previous study, the 
thematic analysis was inductive and focused on the latent level, i.e. the underlying 
meaning (Boyatzis, 1998; Braun & Clarke, 2006). The second step in the analysis was 
to extract and code utterances in the data which were related to understanding in some 
way. The extracted data were further interpreted, aiming for a detailed and nuanced 
account of students’ experiences of learning and understanding during that particular 
course. The themes were constructed in terms of different forms of understanding, and 
labelled with metaphors which captured the essential meaning of each form of 
understanding. The analysis was continuously discussed with all authors, and notes 
were taken as a way of enhancing the transparency of the analytical process. In order to 
ensure internal coherence and consistence, and a good fit between data and findings, 
the themes which were developed were discussed and agreed by all authors  
 
 
TRUSTWORTHINESS 
The quality of the research is as important for qualitative inquires as it is for 
quantitative studies. The research findings should be trustworthy, regardless of the 
research approached used. Trustworthiness involves the extent to which the research 
findings are believable and plausible (Koch & Harrington, 1998). There are, however, 
different views on which concepts to use in discussing and describing trustworthiness 
in qualitative research (Graneheim & Lundman, 2004; Rolfe, 2006). Some researchers 
argue for using the concepts commonly used in quantitative research traditions, such as 
validity, reliability and generalisation. Other researchers claim that since qualitative 
research is fundamentally different, other concepts are required to describe 
trustworthiness (Koch, 1994; Koch & Harrington, 1998). It has become common to 
describe it using the concepts of credibility, dependability and transferability 
(Graneheim & Lundman, 2004). Several researchers go even further and argue that it is 
not possible to agree on universal criteria for judging and evaluating the quality in 
different qualitative inquiries. They argue instead that the research will be judged on its 
internal coherence and suggest that the investigator take a reflexive approach 
throughout the research process (Koch & Harrington, 1998; Rolfe, 2006). Koch and 
Harrington (1998:887) claim that: “if the research product is well signposted, the 
readers will be able to travel easily through the words of the participants and makers 
of the text (the researchers), and decide for themselves whether the text is believable or 
plausible (our terms for rigour).”  Researchers are responsible for making the evidence 
which leads to a decision visible and transparent, so that readers can follow how 
researchers have arrived at their findings (Koch, 1994). In the present research project, 
I will use the concepts of credibility, dependability, transferability and reflexivity to 
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discuss trustworthiness of the present research and how the process was made 
transparent.  
 
Credibility 
Credibility refers to confidence in the whole research project, the choice of 
methodology, how participants were selected, how data were gathered and analysed, 
and how well these addressed the focus of the study (Graneheim & Lundman, 2004). In 
other words: are the researchers investigating what they intended to investigate, and are 
the findings congruent with the research question and the participants’ utterances? 
Credibility is also about how well the categories and themes developed fit the data. One 
of the strategies used to ensure credibility during this project involved the researcher 
observing the teaching sessions during the course in order to gain insight into the 
context of the study and to become more familiar with it (Aspers, 2007; Shenton, 
2004). Although convenience sampling was used in all three phases of the project, 
participants varied in terms of age, gender and ethnic background, as well as in terms of 
their prior experiences of higher education. They also represented the breadth of the 
student population as a whole. This ensured a variation in the participants’ experiences 
and views. 
 
Another way in which the credibility of the project was enhanced was by triangulating 
data collection methods (Thurmond, 2001). Throughout Phase Two of the project, data 
were collected from two groups of students (in the form of group interviews and written 
accounts). Investigator triangulation was also involved, in the sense that the project 
team consisted of researchers with different professional backgrounds (a pathologist, 
teacher and medical researcher, an educational developer and teacher, and two 
educational researchers). This contributed to a variety of experiences and perspectives 
within the research process. I undertook the first stage of data analysis myself.  In order 
to make the process transparent, notes and memos were written throughout, and were 
read and discussed by the project team. Furthermore, the coding, categories and themes 
were constantly compared to the original data as they were being developed, in order to 
ensure a good fit between data and findings. They were then thoroughly discussed with 
all researchers until consensus was reached (Braun & Clarke, 2006).   
 
Peer scrutiny of the research at various stages in the process is a way to bring fresh 
perspectives and perhaps illuminate assumptions made by the researcher (Shenton, 
2004). The Centre for Medical Education has a supportive culture of peer review, and 
findings were presented and discussed with fellow doctoral students and researchers 
throughout the process. In some cases, this resulted in refinement of the findings. The 
manuscripts were read and reviewed by colleagues prior to submission. The findings 
were also been presented at international conferences on research in the fields of 
medical and higher education.  
 
Dependability 
Dependability involves the consistency of data collection and analysis procedures in the 
research process (Graneheim & Lundman, 2004; Silverman, 2006). Qualitative inquiry 
is often explorative, and data collection is an evolving process (Graneheim & 
Lundman, 2004). Each interview, for example, will be slightly different, even though it 
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covers the same areas. This was not a problem in the present research project, since 
group interviews were conducted, and each interview focused on different aspects of 
teaching and learning. Furthermore, the questions used to stimulate students to reflect 
on their experiences in writing were the same for all students in the e-mail group. The 
analysis process was documented in notes and memos, and remained transparent to all 
members of the research team. By making the research process transparent, describing 
the data collection and analysis method in sufficient detail, it is possible for readers to 
follow the “decision trail” and make judgements about consistency (Silverman, 2006; 
Koch, 1994). Furthermore, the connection between findings and data was made 
transparent by including quotations from students in articles for publication. 
  
Transferability 
Transferability refers to the usefulness of the findings in other contexts (Shenton, 
2004). The findings of qualitative inquiry are dependent to the specific context in which 
the investigation was performed, but transfer may be possible, and the findings may be 
used to understand or shed light on similar phenomena in other settings (Larsson, 
2009). Transferability can be enhanced by maximum of variation in the sampling, i.e. 
recruiting participants with different backgrounds and experiences. As described above, 
the students in our studies varied in terms of gender, age and ethnic background, as 
well as in terms of their prior experience of higher education. Transferability of 
findings also involves similarity of context (Larsson, 2009), and since it is the reader 
who makes judgements about whether findings are transferable, it is important that the 
researcher describes in enough detail the characteristics of the context, the participants 
and the process of analysis (Graneheim & Lundman, 2004). The context of the present 
research has been described and emphasised in each of the studies to make it possible 
for readers to judge the extent to which the findings are transferable. Furthermore, 
“transferability may be helped by the study’s discussion of how its results advance 
theoretical understandings that are relevant to multiple situations.” (Kuper, Lingard & 
Levinson, 2008:688). The usefulness of the findings in a study also involves the 
communication of patterns (Larsson, 2009). Qualitative research results in 
interpretations and analytical themes or categories, patterns of a sort, which can be 
recognised in other situations or settings where the context is more or less similar to the 
original. The findings of all four studies in this thesis can be viewed as patterns which 
can be recognised in other settings. For example, Study I concluded that a form of case 
seminar was perceived by students to be important for their learning. The analysis 
resulted in four aspects: the case seminars stimulated the students’ intrinsic motivation, 
facilitated learning and understanding, helped to place theoretical knowledge in a real 
life context and gave them an important opportunity to learn collaboratively. This 
pattern of motivation, knowledge construction, context and collaboration can be found 
in other educational situations which facilitate meaningful learning, and may even be a 
point of departure when designing learning activities.  
 
Reflexivity 
Reflexivity involves recognising the influence a researcher brings to the research 
process (Lincoln & Guba, 2003). It emphasizes the potential power relationships 
between the researcher and participants which could shape the resulting data (Kuper et 
al., 2008). We need to reflect critically on ourselves as researchers and “come to terms 
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not only with our choice of research problem and with those with whom we engage in 
the research process, but with our selves and with the multiple identities that represent 
the fluid self in the research setting” (Lincoln & Guba, 2003:283). In qualitative 
research and analysis, it is important to reflect on how the researcher’s own 
presuppositions may influence data gathering, and to be conscious of this fact and open 
about it.  
 
I have a background as a cell biologist, secondary school teacher and educational 
developer at Karolinska Institutet. I therefore had comprehensive experience and sound 
knowledge of teaching and learning when I started this research endeavour. My 
biological and biochemical knowledge helped me to grasp at least the basics of the 
content of the pathology course, and I could recognise the kind of knowledge and 
understanding highlighted in the teaching sessions. In one sense, it gave me an insider 
perspective on the pathology course. My teaching experience and knowledge about 
research on student learning, on the other hand, sometimes made me reflect on the way 
the teaching was designed and carried out, and what I would have done differently. I 
was aware of this, and allowed the thoughts to enter my mind, but took care to focus on 
the research questions when observing the teaching sessions. Taking notes helped me to 
focus on what was actually happening, instead of evaluating the teaching. I also 
discussed my observations and thoughts with my supervisors, in order to focus on the 
research questions. 
 
I had no relationship to the students or teachers other than as a researcher. Since I 
participated in many of the teaching sessions during the course in Phase Two of the 
project, the students grew accustomed to my presence. I became a person, not just a 
name. This may have contributed to a relaxed atmosphere between me and the 
participating students, and could possibly have influenced their willingness to share 
their personal experiences during group interviews and in the written accounts sent by 
e-mail. The research approach I used - to observe authentic teaching - is likely to have 
had an influence on both teachers and students. It was not possible for me to become “a 
fly on the wall”, or be completely invisible and observe “unaffected” teaching. I tried to 
keep a low profile, and in the lecture hall I sat among the students, but it is likely that 
the knowledge of my presence affected the teaching, perhaps in a positive direction.  
 
 
ETHICAL CONSIDERATIONS 
The study followed national and international ethical guidelines on research involving 
human subjects. Ethical approval was obtained from the local Board of Ethics. All 
participants were informed about the purpose of the research project and what 
participation in the study would involve. This information was presented to the students 
at the beginning of the course and written, informed consent was obtained from all 
students prior to data collection. Participation was voluntary, and the integrity of the 
students was protected at all times. No sensitive information was collected about the 
participants, and the students could at any time, without consequences, terminate their 
involvement in the study.  
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The study was conducted within an authentic course, and the students’ need to study for 
their final exam at the end of the course was respected. I sat among the students and 
tried not to draw attention to myself. Both teachers and students were informed, orally 
and in writing, about the research project at the beginning of the course. It was made 
clear to the teachers that their teaching would not be judged or evaluated, and that they 
had the opportunity to ask me not to participate in their teaching sessions. However, no 
one made this request and I was welcome to participate in all the sessions. It was also 
made clear to the students that their choice of becoming involved or not would not in 
any way affect their course results.  
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6 FINDINGS 
The present investigation consists of four studies, and this chapter presents the main 
findings. The studies all explored students’ experiences of teaching, learning and 
development towards understanding, but each focused on different aspects of the 
pathology course. Studies I, II and III looked more closely into three different teaching 
and learning activities which were a well established part of the course. These activities 
were especially interesting since they seemed to influence students’ learning 
significantly. The activities were: a form of case seminar using surgical specimens 
(Study I), two different methods of formative assessment (Study II), and autopsies 
(Study III). Study IV broadened the scope of the previous studies and investigated the 
students’ experiences throughout the course.   
 
 
STUDY I  
This study evaluated a form of case seminar, described in the previous chapter, which 
has formed part of the lecture-based pathology course for several years. The case 
seminar was designed to emphasise problem-solving and peer learning, and was 
clinically relevant. The purpose of this study was to investigate the ways in which these 
case seminars contributed to learning as perceived by the students.  
 
We found that all the students appreciated the case seminars and felt that they 
complemented the lectures well. The case seminar seemed to contribute to the students’ 
learning in several ways. The analysis highlighted four aspects which were important 
for learning: motivation, knowledge construction, context and collaboration. The 
motivational aspects involved increased interest and motivation to learn. The students 
found the seminars stimulating, fun, inspiring and interesting, and this seemed to 
increase their willingness to study. The students found the seminars a good way to 
learn: “You learn much more from these interactive studies than just listening to 
lectures.” The knowledge construction aspects, illustrated by the quote, included 
enhancing memory and facilitating the students’ understanding of diseases and their 
mechanisms. Students reported that the experience of seeing and feeling the surgical 
specimens was important for their learning. The case seminar also helped the students 
to relate textbook knowledge to a real world context and their future profession, which 
can be described as the contextual aspects of learning. Furthermore, according to the 
students in our study, the work in small groups resulted in positive collaborative 
learning. Working with the cases in small groups gave the students an opportunity to 
discuss, elaborate and ask questions. 
 
Learning is complex, and we believe that these four aspects are intertwined and 
influence learning in a number of ways. For instance, learning theoretical knowledge in 
a relevant context can evoke students’ interest and help them see the bigger picture. 
This, in turn, helps them to gain a deeper understanding of the subject matter. 
Discussions with peers can give them new insights which also facilitate understanding. 
The opportunity to touch and see real organs with tumours or other kinds of 
pathological changes seemed to be especially important for the students, and helped 
them to relate their theoretical knowledge to real life clinical cases.  
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As a teaching and learning activity, the case seminar appeared to influence students’ 
learning significantly. The task was designed to stimulate reflection and application of 
knowledge, whether individually or with peers. Our findings suggest that the students 
who engaged in the activity made connections between theory and reality, and started 
to develop a deeper understanding of diseases. Our conclusion is that the design of this 
case seminar was successful, and encouraged students to participate actively in the 
activity, which is a condition for meaningful learning. The perceived authenticity of the 
clinical cases, the problem-solving aspect of the task and the collaborative work in 
small groups may be the ingredients which made this design successful from a learning 
perspective. 
 
 
STUDY II  
Formative assessment is common in many courses as a means of motivating students to 
study, facilitating their learning and assessing their level of knowledge acquisition. In 
the pathology course, two different formative assessment methods were used, an 
individual written assessment which focused on recall of factual knowledge, and an 
oral group assessment involving problem solving. The two formative assessments were 
quite different. One concentrated on right/wrong answers, individual performance and 
delayed feedback, whereas the other focused on understanding/problem-solving, group 
performance and immediate feedback. The individual assessment largely reflected an 
“assessment as knowledge control” approach and the group assessment reflected the 
concept of ‘”assessment as learning”. This study aimed to gain a better understanding 
of students’ experiences of formative assessments. Specifically, it explored ways in 
which these two methods of formative assessment acted as tools for learning. 
 
Our findings suggest that the two types of formative assessment motivated students to 
study, made them aware of what they had learned and indicated where they needed to 
study more (see Figure 3). The formative assessments influenced the students’ 
motivation to study in several ways. For many students, the formative assessments 
seemed to act as external motivators and pressurised them to study. We also found 
evidence of intrinsic motivation, such as a growing interest in the subject as a result of 
studying for the assessments. Moreover, an assessment task can be stimulating and 
challenging in itself, and thereby trigger intrinsic motivation. We found that, in addition 
to influencing their motivation, formative assessment gave students feedback on their 
progress, which in turn made them aware of their own learning. The experience of 
whether or not they were able to complete the task or answer the questions gave 
students an indication of how much they had understood and where more study was 
required. In other words, the students themselves reflected on their own progress and 
weaknesses in relation to the assessment tasks. The formative assessments also gave 
students clues about which aspects of the course were more important for them to learn, 
i.e. what kind of questions might be included in the final exam, and which information 
they would need to answer them.  
 
Formative assessments contributed to the students’ learning both by influencing the 
learning process (how students learn) and the learning outcome (what they learn). The 
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students felt they learned by explaining their thinking to others, either by formulating a 
written answer to a question in the individual assessment or by expressing their views 
orally and reasoning aloud during the group assessment. Many students mentioned that 
they learned basic facts and details about diseases and obtained an overview of the 
subject, a sort of brief map of the content. Moreover, by reviewing the assessment and 
the experience of completing the assessment task, students seemed to be able to 
structure their knowledge and obtain a sense of “wholeness” or interconnectedness, 
helping them to see the “bigger picture” and make connections with the real world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. A model of students’ experiences of formative assessment as a tool for learning 
 
A closer look at the students’ experiences of each form of assessment reveals 
interesting differences. The group assessment seemed to stimulate intrinsic motivation 
and helped the students understand how knowledge is related, so that they developed a 
sense of “wholeness”. The group assessment forced the students to think from the 
patient’s perspective and helped them understand the relationship between theoretical 
knowledge and the professional context. Discussing and developing ideas with peers 
also facilitated the learning process. The individual assessment, on the other hand, 
triggered extrinsic motivation and was largely experienced as control of knowledge 
retention. The students appeared to learn basic facts and terminology, and obtained an 
overview of the subject. 
 
Both assessments functioned as tools for learning in several ways. Firstly, the students 
were motivated to study for both assessments, and in doing so they learned more. 
Secondly, the assessments made students aware of their own learning and what counts 
as knowledge in the course. Thirdly, the assessments influenced both what and how the 
students learned. The design of the assessment had a clear influence on the students’ 
experiences. Assessments which focus on problem-solving and application, where 
students need to analyse, reflect and explain their thinking, are more likely to facilitate 
the development of deep understanding. Since the design of assessment tasks lies with 
the teacher, assessment also functions as a tool for learning from a teacher’s 
perspective. If teachers understand how different assessment designs influence student 
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learning, they can use them thoughtfully and combine different forms of assessment 
throughout a course or educational programme.  
 
 
STUDY III  
Another teaching and learning activity which significantly affected the students during 
the pathology course was the autopsy. Traditionally, medical students participate in 
autopsies during their undergraduate studies. Although autopsies have been used in 
medical education for a long time, studies investigating students’ attitudes and 
experiences of autopsies are rare. The autopsy is likely to be emotionally challenging 
for students and will be remembered for a long time. During the pathology course, 
students were required to participate in a minimum of three autopsies. The purpose of 
the present study was to explore students’ experiences of autopsies and the ways in 
which autopsies can offer important learning opportunities. 
 
Students experienced the autopsies in three different ways: as an unnatural situation, as 
a practical exercise and as a way of learning how pathologists work. These three 
themes differed in terms of the aspects of the experience which were most prominent, 
how the body was perceived, and the extent to which students distanced themselves 
from the situation (see Table 2).  
 
Table 2. An overview of the themes representing different ways of experiencing the autopsy 
 
 
Theme 
 
Focus 
 
Perceptions 
of the body 
 
Emotional 
reaction 
 
Learning 
Dimension of  
closeness - 
distance 
Autopsy as 
an unnatural 
situation 
The 
unnaturalness 
of the 
situation  
A human being 
– with family 
and friends 
 
Strong 
emotional 
experience - 
unpleasantness  
Some 
knowledge of 
anatomy and 
pathology, and 
how autopsies 
are performed. 
Emotionally 
close – 
physically 
distant 
Autopsy as 
a practical 
exercise 
The 
pathology 
course  
A specimen – 
objectified  
 
Emotions of 
unpleasantness, 
but able to cope 
– interested  
Repetition of 
anatomy and 
learning 
pathology, 
clinical 
relevance.  
Emotionally 
distant – 
physically 
close 
Autopsy as 
a way to see 
how 
pathologists 
work 
The clinical 
practice 
A patient  Emotions of 
unpleasantness, 
but able to cope 
– interested 
Mainly how 
autopsies are 
performed and 
cause of death 
is determined.  
Emotionally 
distant – 
physically 
close 
 
 
For some students, the first autopsy was such an emotional experience that they had 
difficulty coping with their anxiety. Their experience centred on the unnatural nature 
of the activity and the awkwardness of the situation, and some students experienced 
feelings of nausea and were afraid they would faint. These students found it hard to 
concentrate on what was happening during the autopsy, and some felt they did not learn 
much from the experience. Others felt they had learned some anatomy and pathology. 
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The students used words such as “bizarre” and “surreal” to describe their experiences. 
The body was perceived as a human being who had recently been alive. The teacher 
had an important role in guiding students through the procedure. Clear guidance helped 
the students to have a meaningful experience despite their strong feelings of anxiety. 
However, some students noted that guidance was lacking, which made it even more 
difficult to cope with the unpleasantness of the situation.  
 
Students who experienced the autopsy as a practical exercise saw it mainly as part of 
the course, and their goal was to revise anatomy and learn pathology. The opportunities 
to see, smell and touch the organs were important to the students’ learning. The autopsy 
gave them a clinical link to the course content (pathology), which seemed to help them 
in their learning. The students seemed to cope with the unpleasantness of the situation 
by taking an objective approach to the body and distancing themselves from the 
situation mentally and emotionally. They talked about the body using words such as 
“specimen” and “body” or only spoke about it in terms of specific organs. Autopsies 
where students saw “new” pathological changes were considered more meaningful. A 
good introduction to the procedure and clear guidance were important for the students. 
This helped them to focus on what they found, and relate it to previous autopsies. 
 
Students who approached the autopsy as a way of learning how pathologists work 
concentrated on professional aspects of the procedure. The body was seen as a patient, 
and students used words such as “body”, “patient” and “person” when they described 
their experiences. The students seemed to remain focused on the purpose of the 
autopsy, an investigation into the cause of death, as a way of coping with the 
unpleasantness. This also involved students distancing themselves from the situation, 
trying not to involve their emotions. This theme also highlighted the importance of a 
good introduction and clear guidance from the teacher. 
  
It is important for students to address the strong emotions evoked in the autopsy room 
if they are to engage in productive learning. In fact, the students gradually became 
accustomed to the situation, and subsequent autopsies were not as difficult as the first 
one. During the later autopsies the students either appeared to relate to the purpose of 
the autopsy, or focused on learning anatomy and pathology. In this way, they shifted 
the focus from an unnatural situation to perceiving the autopsy as a practical exercise 
(the second theme) or a way of learning how pathologists work (the third theme). 
 
There seems to be no linear development through the phases where students first 
experience the autopsy as an unnatural situation, then as a practical exercise and finally 
as part of the clinical work of pathologists. Instead, it is more likely that their 
experience of autopsies depends on the aspects they focus on (for example learning 
course content or observing clinical practice). In this way, some aspects become part of 
the foreground of their experience, and others remain in the background. Students seem 
to contextualise the same situation differently, and the aspects they pay attention to 
influence their interpretation of the situation and what they gain from the experience. 
 
As a teaching and learning activity, autopsies are both interesting and problematic. 
Teachers have no control over the choice of autopsy cases. The situation is more of a 
master-apprentice relation, where the pathologist demonstrates how autopsies are 
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conducted while the students observe and do not take an active role in the procedure. 
However, clear guidance through the process was found to be important for students, 
involving them by asking questions which encouraged reflection and analysis. This 
helped many of them to cope with the unpleasantness of the situation. The autopsies 
were emotionally challenging for all students, but afterwards they appreciated having 
been given an opportunity to participate. They considered it important for all medical 
students to witness at least a few autopsies during their medical training. Although the 
teacher cannot plan the situation completely, or choose relevant cases, the findings of 
our study may help teachers to be aware of the different ways an autopsy can be 
experienced. It may encourage them to give their students a clear understanding of the 
purpose of the autopsy, guide them through every step of the procedure and actively 
involve them by asking questions. 
 
 
STUDY IV 
There is a substantial body of knowledge about student learning in higher education, 
but students’ experiences of understanding has only recently been explored by 
educational researchers. The aim of this study was to capture the “journey” towards 
understanding of a group of students during a pathology course.  
 
We discovered four themes which capture the students’ experiences of learning and 
understanding: understanding as knowing the language (A), understanding as knowing 
the map (B), understanding as knowing the catalogue (C) and understanding as 
experiencing an integrated whole (D). The themes represent different forms of 
understanding, and overlap to some extent. For instance, in order to understand the 
catalogue you need to have an overview of the course material (the map) and 
understand the subject-specific terminology (the language).  
 
In the first theme (A), understanding entailed to “knowing the language”. The 
understanding in this theme was rather limited, and focused on grasping the meaning of 
key concepts and basic processes. However, the students needed this understanding in 
order to proceed in their learning. The learning process seemed to focus on studying 
and rehearsing the terminology, concepts and basic processes, in much the same way as 
one learns a new language.  
 
The second theme (B) was characterised by a concept of understanding as “knowing 
the map”, and involved a rather rough outline or overview of the content of the course. 
The learning process involved browsing through the course literature, making mind-
maps or other graphical tools in order to reach a sense of overview and “see” the map. 
It could also involve listing the main points and learning the basic facts and concepts, 
which also resulted in a sense of overview and map of the content. This superficial map 
seemed to help students to structure the course content, so that they could more easily 
navigate the vast amount of information involved. Details and facts were constantly 
added to this map as the students learned more.  
 
Understanding in the third theme (C) was viewed as “knowing the catalogue”, and it 
involved a lot more detail than the two previous themes. The students described the 
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learning as “cramming”, and focused on trying to learn as many details as possible. The 
students experienced the knowledge as fragmented, organised as a form of catalogue, 
so that they focused on each organ and its diseases, e.g. the heart, the kidney, the liver, 
etc. Some students expressed frustration over the vast amount of information they were 
required to learn, and seemed to give up trying to develop any sort of deeper 
understanding. 
 
In the fourth theme (D), understanding involved the development of an “integrated 
whole”, and was qualitatively different from the previous themes, representing a deeper 
and more comprehensive understanding. The learning process entailed making 
connections between facts and concepts, and between prior and new knowledge, and it 
resulted in a sense of “wholeness” and coherence. Visual impressions and the 
opportunity to touch real organs (during practical exercises in the course) seemed to be 
important, and facilitated the development of an integrated whole. Two subthemes 
emerged, one where the focus was on a deep, integrated understanding of the subject 
(D1), and one with a focus on understanding reality in new ways (D2). 
 
A time dimension emerged in our findings. The students described starting a new 
course as being thrown into chaos. They felt that there were lots of new concepts and 
terminology, and they did not know which of them was most relevant to learn. To cope 
with this “information chaos”, the students at first seemed to approach their studies by 
either learning the concepts and terminology (the “language”, theme A) or obtaining an 
overview of the course content (the “map”, theme B). By choosing one of these 
approaches, they could learn the other (illustrated by Pathways 1, 2 and 3 in Figure 4). 
Their need to be able to navigate the course material and learn the basic concepts early 
in the course was salient in our data, and seemed to be the aim of all the students in our 
study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Potential pathways to achieving deeper understanding 
 
However, during the course, with more and more information to be learned, some 
students appeared to focus on learning as many details as possible about each disease, 
and ended up structuring their knowledge as a catalogue (theme C). This is illustrated 
as Pathway 4 in the figure above. Other students made connections and looked for 
similarities and differences between diseases, with a view to understanding the material 
at a deeper level (Pathway 5). Some students, on the other hand, seemed to be trying to 
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integrate their knowledge into a whole, but were focusing on learning the catalogue as a 
step towards deeper understanding (Pathway 6). We also found that students achieved a 
deep understanding (theme D) of some parts of the course content, but the sheer 
amount of information meant that they ended up “knowing the catalogue” for other 
parts.  
 
 
PRELIMINARY FINDINGS 
Preliminary findings from the analysis of data from Phase Two (written accounts, 
group interviews and notes taken from observations) have not been presented in the 
four studies described above. A brief overview of these findings will be presented here, 
as they are relevant to the aims of this thesis. 
 
The students described their experiences early in the course as relatively chaotic. They 
were presented with many new concepts and terminology they did not understand. As 
the students got to grips with their learning, they focused on different forms of 
understanding as presented in Study IV. The preliminary analysis of other parts of the 
data reveals the students’ experiences of the teaching and learning activities offered 
during the course. Some aspects helped students and facilitated their learning, and 
others passed them by or made learning more difficult for them. Their learning was also 
influenced by emotional dimensions. 
 
A. Providing support and guidance 
1. Help in knowing what to learn 
These aspects included measures taken by teachers to help students learn what they 
needed in order to pass the assessment requirements. They involved covering “core 
curriculum” (syllabus) in the lectures, giving an overview of some of the content in a 
lecture and providing good, readable handouts. Students appreciated teachers who 
clearly described the microscopic pictures of tissue, and teachers who gave clues on 
what was relevant and important to know. They also valued the written, individual 
assessment early in the course, but particularly appreciated anything which helped them 
to “know what to study for the exam”. 
 
2. Facilitating understanding 
Some aspects also facilitated the development of understanding, such as lectures where 
pictures of organs were presented, or examples of real patients with diseases were 
discussed. Students also valued opportunities to discuss a theme with peers or to ask 
questions in interactive lectures or seminars where students discussed small cases with 
peers for a few minutes. They felt this encouraged understanding. Seminars were 
considered helpful for developing understanding if students were encouraged to think 
for themselves first and then the teacher guided them by asking questions. Seminars 
were also helpful for relating theory to clinical findings and gave them an opportunity 
to discuss with peers or teachers. The case seminar and the oral group assessment used 
clinical cases as a point of departure, which the students considered important. In the 
second half of the course, the students appreciated the mixture of teaching and learning 
activities, i.e. lectures, different kinds of seminars and autopsies. There was also more 
time for independent study. 
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B. Making learning more difficult 
1. Obstructing learning 
Overall, students were pleased with the lectures, but at the beginning of the course they 
felt there were too many lectures in a day. These lectures often tended to be 
monologues, and students found themselves becoming passive listeners, which 
hindered their learning. Many students found it difficult to concentrate during the 
lectures. As there were so many lectures, there was less time for independent study, and 
students felt they did not have time to keep up with the course book. Students also had 
difficulties seeing the bigger picture and grasping the relationship between different 
slides, which were presented serially in the lectures, one after the other. The vast 
amount of information they were required to learn made some students focus on 
“cramming”.  
 
2. Lack of time for reflection and discussion 
Although the lectures were often appreciated, the students felt they needed more 
seminars. They wanted more opportunities to discuss with peers and to ask questions 
when they did not understand. They also wanted more time for independent study, and 
would have liked questions on the content, which they could have worked on by 
themselves or with peers. They sometimes felt lost in all the information and would 
have appreciated more structure and help in making connections.  
 
C. Emotional aspects 
1. Worry and concern 
When students did not know what they were supposed to learn or what they were 
expected to do, they felt worried and concerned. Confusion about what to study for the 
two formative assessments, and unclear practical information regarding the autopsies 
also caused concern. They were worried and confused by the experience of not being 
able to see the bigger picture and feeling overwhelmed by all the information with no 
clear structure. Some students doubted their own learning strategy and were worried 
that the usual ways of studying would not be sufficient this time. 
 
2. Safety and confidence 
Although students were worried and concerned, most of the students felt confident that 
they would pass the assessment requirements. They had been in this situation before, 
and could cope with the worry and confusion. They also felt safe when topics 
reappeared and they could recall relevant knowledge, or if they experienced “aha” 
moments when things fell into place. By obtaining an overview, a map of the course 
content, students felt secure and in control of their learning. Summaries written by 
students who took the course the previous year were popular, and students were keen to 
get hold of them. They gave them a sense of security and confidence that they were 
learning the most relevant information. 
 
These preliminary findings suggest that the students, for the most part, appreciated the 
teaching and learning activities offered throughout the pathology course. There were 
aspects of the course that clearly facilitated students’ learning and development of 
understanding, and that made students feel confident and in control of their learning. 
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However, there were also aspects that were an obstacle for learning, and made students 
worried and concerned.  
 
To sum up, the findings presented in this chapter describes various aspects of the 
students’ experiences of the teaching-learning environment in the pathology course, 
and how different activities interacted with their learning and development of 
understanding. These findings will be discussed in the following chapter.  
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7 DISCUSSION 
The research presented in this thesis set out to explore students’ experiences of learning 
and understanding during a course in a medical programme, in order to improve our 
knowledge of how teaching influences learning. The students in our study appeared to 
be motivated to study hard and to understand the content, not simply to pass the 
assessment requirements. Previous research has shown that students are sensitive to the 
learning environment and adopt either a surface, deep or strategic approach to learning 
(Entwistle & Ramsden, 1983; Marton & Booth, 1997; Marton & Säljö, 1997). The 
findings of our study, presented in this thesis, suggest a more complex picture of how 
students approach their learning during a particular course. They indicate that the 
design of the course as a whole, and the different teaching and learning activities 
involved in it, influence their learning and understanding in various ways.  
 
 
STUDENTS’ JOURNEY TOWARDS UNDERSTANDING 
The students in Study IV appear to have aimed for understanding, but they had a 
substantial amount of detail to learn and integrate into a coherent whole in a limited 
time frame. This was not an easy task, and the students’ endeavour could best be 
described as a struggle. They described their experiences early in the course as chaotic, 
and found it hard to know what was relevant. At first, the unknown terminology was an 
obstacle to their learning, and worry and confusion were common emotions during 
these first weeks. The focus of the students’ journey at the beginning of the course 
seemed to be, first and foremost, to manage this chaos. The long hours each day left 
little time for independent study, which meant they had to rely on browsing lecture 
notes and reading summaries written by other students, instead of reading the course 
literature. However, the students were used to this situation. “It is like this every time, in 
every new course,” one student said. Nevertheless, they lacked structure and a bird’s-
eye view of the course content, and would have preferred teachers to have provided a 
clearer overview. Although students thought there were too many lectures a day at the 
beginning of the course, the majority of them attended the lectures. These gave students 
something of an overview, and some lecturers were good at presenting their material in 
a structured way, which students found helpful. It is not surprising that students first 
aimed at “knowing the language” and “knowing the map” (Study IV). This can be 
considered a constructive approach to dealing with the terminological and structural 
aspects of the subject area, and these forms of understanding seemed to work as levers 
for further learning. They provided gateways into the content and helped to develop a 
deeper understanding. 
 
As the weeks went by and the students became involved in their studies, they began 
to focus on how to manage the vast amount of information. This part of the course 
involved a variety of teaching and learning activities which helped the students to 
structure and process the information. Seminars were appreciated, as they provided 
opportunities to ask questions and to discuss the topics. The lectures focused on 
organ-specific pathology and were presented by different teachers, experts in their 
field. Some students adopted the structures from lectures and the course literature, 
developing an understanding which could be termed “knowing the catalogue”. Other 
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students seemed to develop their own structure as they read and studied the lecture 
notes and literature. They looked for similarities and differences, made connections 
beyond the organ-focused structure and developed a more integrated understanding. 
Similar differences have been found in the various ways students understand material 
when they are revising for exams (Entwistle & Entwistle, 1992; Entwistle & 
Entwistle, 1991).  
 
Our findings point to potential pathways students might take towards developing a 
deep understanding (see Figure 4, page 41). All the students appeared to focus on the 
two more limited forms of understanding: “knowing the language” and “knowing the 
map”, as discussed above. The individual written assessment during the second week 
stimulated, or pressurised, students to begin studying early in the course, as shown in 
Study II. As they studied for this assessment, focusing on learning the basic concepts 
and terminology, they simultaneously developed an overview of the content. In the 
subsequent weeks, some students aimed for a deep understanding and actively related 
the material to prior knowledge and personal experiences, trying to make connections 
to relevant contexts and achieving “understanding as an integrated whole”. Other 
students focused on learning as many details about each disease as possible, using the 
structure from the lectures and course literature. However, some students managed to 
develop an integrated understanding of all or parts of this catalogue-like knowledge. 
The journey towards understanding may therefore involve different learning 
strategies, including memorising, which is in agreement with findings from other 
studies (Entwistle & Entwistle, 2003; Kember, 1996; Marton, Wen et al., 2005). One 
aspect which seemed to obstruct students’ development towards understanding was 
information overload. Some students gave up and resigned themselves to learning the 
catalogue, while others developed a deep, integrated understanding of certain parts of 
the content, and a more catalogue-like knowledge of other parts. All students believed 
it was sufficient to acquire “knowing the catalogue” in order to pass the final exam. 
 
The present thesis provides a close-up portrait of a typical basic science course in a 
traditional and disciplined-based medical curriculum. The journeys towards 
understanding discussed above are likely to be the result of a complex interplay 
between the discipline, the particular course design and students’ learning, including 
earlier learning experiences from other courses in the study programme. However, the 
patterns which emerge may also apply to similar courses and contexts. A discussion 
follows below on the disciplinary aspects of understanding. It examines engagement 
and alienation in terms of the students’ experiences of learning and understanding 
during the pathology course. Finally, the thesis discusses designing for understanding 
and the interplay between teaching and learning. 
 
 
DEVELOPING UNDERSTANDING IN MEDICINE 
Learning always has a learning object; we learn something. In this thesis, this 
something is pathology, the mechanisms of diseases. Each discipline and subject has 
distinctive ways of thinking and practising (Anderson & Hounsell, 2007; McCune & 
Hounsell, 2005) and what counts as understanding in one subject differs from other 
subjects (Newton, 1999; Newton et al., 1998). Entwistle (2009) uses the concept of the 
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“inner logic of the subject” to describe specific ways of thinking and practising. What 
characterises medicine as a discipline? Medicine can be viewed as one discipline, 
consisting of several subjects. The subject of this thesis, pathology, is one of the basic 
sciences in medical education, but it also provides a bridge to the clinical sciences. 
Learning pathology was experienced by the students (Study IV) as learning 
terminology and concepts, and obtaining a brief map or skeleton of the content to 
which details could be added as their learning progressed. All the students focused on 
learning details, but some related the details only to the particular organ, and ended up 
with a catalogue-like understanding of pathology. Other students looked for relations 
and connections, trying to see the theoretical knowledge in a real life context, 
comparing and looking for similarities and differences, and by doing this they 
developed a more integrated understanding. A similar pattern, where students differed 
as to how they related details to “wholes”, was found in a study of medical students’ 
learning and understanding in physiology (Fyrenius, Silén et al., 2007). In this study, 
some students related details and whole concepts to each organ, and some could 
describe processes related to blood flow but were unable to relate them to similar 
processes in other parts of the body. This limited understanding, where students fail to 
recognise underlying principles, has also been described by Modell (2000), who argues 
that it needs to be addressed in teaching. Many students do not notice the general 
principles by themselves, and fail to make the connection between organ systems and 
similar situations. The “knowing the catalogue” type of understanding found in the 
students in Study IV can be seen as an example of this organ-specific focus. Only when 
they deliberately look for similarities and differences between processes in different 
organs or situations do students develop an understanding of underlying principles. 
Some students apparently do this by themselves (Fyrenius, Silén et al., 2007) which 
was also the case in our study.  
 
Where the “inner logic of physiology” involves complex biological systems, anatomy 
is characterised by learning the structure of the human body. Anatomy entails large 
quantities of detailed knowledge of body parts, and their relation to the whole structure 
of the human body. Learning all these details can be tedious, and studies have shown 
that students create meaning by relating the structures to their functions, or by focusing 
on the importance of anatomical knowledge for their future profession (Wilhelmsson et 
al., 2010). There is evidence that some students continue to memorise information, 
while others combine rehearsal strategies in an effort to understand the structure of the 
whole body (Pandey & Zimitat, 2007). They consider anatomy to consist of learning 
terminology, which is similar to the “knowing the language” type of understanding 
found in our study. The “inner logic of pathology” can be said to be a combination of 
the main characteristics of physiology and anatomy. Pathology entails mechanisms and 
processes of diseases, as well as a knowledge of how a change in one organ affects the 
body as a whole. It also involves learning a substantial amount of detail regarding each 
organ-specific disease. The students in our study seemed to perceive pathology in one 
of two ways. The first approach was to try and understand the human body as a 
complex system, how and why diseases occur in certain organs and how disease in one 
organ affects the body as a system. The second approach involved learning about 
organs and their related diseases in a catalogue-like manner. Interestingly, each of these 
concepts of the “inner logic of pathology” focuses on one of the two characteristics 
described above.  
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Medicine can be described as learning about the human body, and visual and tactile 
experiences appear to be important for this process. Learning is not only cognitive, it 
also involves the “hand” and the “eye” (Hindmarsh, 2007; Pandey & Zimitat, 2007; 
Wilhelmsson et al., 2010). This was also salient in our data, and students appreciated 
the opportunity to touch different organs and examine diseases first hand during the 
case seminars (Study I). The autopsies helped students to develop a better 
understanding of diseases and how they affect the whole body (Study III). However, 
the anxiety some students experienced during the autopsies and anatomical dissections 
hindered their learning (McNamee et al., 2009; Penney, 1985).  
    
The students in our study considered their understanding to develop gradually over 
time. Studying a new course entailed learning the basic concepts and terminology, and 
creating a brief map to help structure the content. As the weeks went by, the students 
studied diseases organ by organ, and their understanding developed slowly. Some 
students appeared to give up on their quest for a deeper understanding because of the 
vast amount of detail they were required to learn. Others tried to understand the whole 
and learn details simultaneously. Fyrenius, Wirell et al. (2007) described a similar 
pattern of different relations between details and the whole, classifying them as linear, 
competing or collaborating. Some students thought their understanding grew as they 
learned more details in a linear way, while others felt they had to focus either on 
grasping the whole or paying attention to details, as they could not learn them 
simultaneously. Some felt they developed understanding by learning details and the 
whole simultaneously. During the pathology course, students also mentioned that they 
had “aha” experiences where previously acquired knowledge, which they had not fully 
understood, suddenly fell into place. This was common in cell biology, physiology and 
anatomy, for example. These experiences could take place during a lecture, a seminar, 
when students were working together or when they were working by themselves. It was 
normally preceded by a lack of understanding, where students had been struggling to 
understand something from a previous course. In the context of a discipline-based 
curriculum, like this one, where topics reappear from time to time, the students’ journey 
towards understanding seemed to develop gradually, with specific “aha” moments now 
and then. Students seemed comfortable with this delay in understanding, and did not 
expect to understand the subject at the beginning. They trusted the system and believed 
that everything would eventually fall into place (Scheja & Bonnevier, 2010). 
Interestingly, this is in contrast to engineering students, who expressed frustration and 
considered the delay in understanding an obstacle to their learning (Scheja, 2006). 
  
 
ENGAGING STUDENTS IN MEANINGFUL LEARNING 
The concepts of alienation and engagement (Case, 2008; Kahu, 2011; Mann, 2001) 
will be used here to discuss the findings from the present investigation. The first two 
studies explored students’ experiences of different teaching and learning activities 
which formed part of the pathology course: a case seminar using surgical specimens 
(Study I) and an oral group assessment (Study II). These activities appear to have 
influenced the students’ learning significantly, and engaged the students in a number 
of ways. For example, both tasks required the application of knowledge to solve 
   49 
problems the students had not encountered before. These were the kinds of activity 
which put the students’ understanding to work, and at the same time helped them to 
develop and deepen their understanding (Perkins, 1998). To carry out the tasks, 
students had to analyse the information available, recall relevant knowledge from 
memory, relate and compare what they saw to what they already knew, discuss and 
elaborate possible explanations with peers, draw conclusions and present a solution to 
the problem (Vermunt & Verloop, 1999). These rather demanding cognitive 
processes required effort, and students had to pay attention to the task. The students in 
our studies mentioned that these activities helped them to understand mechanisms of 
diseases better, relate theoretical knowledge to real life examples and develop a sense 
of “wholeness”. It is possible that when students are forced to relate and compare 
different diseases and mechanisms, they restructure their knowledge into a more 
integrated whole, a process described by Piaget as accommodation (cf. Fosnot, 1996). 
Furthermore, the discussion and elaboration in small groups may have helped to 
activate prior knowledge, which has been found to be essential for meaningful 
learning (Ausubel et al., 1968; Burns et al., 1991). Problem-solving in groups is an 
essential feature of problem-based learning, and requires dialogue and discussion 
which can also help to activate prior knowledge and facilitate learning of new 
information (Dillenbourgh, 1999; Dolmans & Schmidt, 2006; Norman & Schmidt, 
1992). Our preliminary findings showed that lectures and seminars were more likely 
to engage students and facilitate understanding if students were allowed to think for 
themselves first, or teachers helped them to relate to clinical cases. The way students 
carry out learning activities is not only influenced by the task requirements, but also 
by how they understand knowledge and learning, their intentions and approach to 
learning and their preferred learning activities. These can be summarised as an overall 
learning pattern (Vermunt & Vermetteren, 2004). Students who normally rely mainly 
on memorising and repetition may experience a constructive friction in these learning 
activities and become stimulated or challenged to use higher level learning and 
thinking strategies (Vermunt & Verloop, 1999). Other students may experience 
congruence with the same activity, if they master the activities and use them 
spontaneously. No evidence of destructive friction emerged from our data. In other 
words, students found the tasks neither too difficult nor too easy. 
 
In addition to the cognitive aspects discussed above, the case seminar and the oral 
group assessment also captured the students’ interest, and they found these activities 
stimulating and meaningful. One student mentioned that her confidence was boosted 
when the group managed to meet the challenge of the group assessment and arrived at 
the correct diagnosis. These findings also emphasise the emotional aspects of 
learning, which are important in engaging students in learning activities (Kahu, 
2011). Students’ interest has been found to be related to their perceptions of the 
design of teaching and learning activities and the relevance of the topic (Kember, Ho 
& Hong, 2010). In addition, interest has been shown to be positively related to effort, 
suggesting that students who are interested in a subject or task are more willing to 
invest time and effort in learning (Schiefele, 1991). Brophy (1998) argues that 
teachers should offer teaching and learning activities which students find meaningful 
and worthwhile, and that these will motivate them to learn and make them more 
willing to engage. It is clear that the students found the case seminar and the oral 
group assessment relevant and worthwhile, and that this seemed to have a positive 
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influence on their willingness to engage. What made these activities so interesting 
and meaningful?  
 
One possible answer is that both activities included a dimension of perceived 
authenticity. Clinical cases were the point of departure for learning in both activities, 
and in the case seminar real human organs, obtained from surgical operations, were 
available for students to examine first hand. The process used for diagnosing the 
cases, beginning with patient histories and working towards a diagnosis, emulated the 
process the students would use as practising physicians. These activities were 
therefore highly relevant for their future profession, which is likely to have increased 
their interest and motivation (Kember et al., 2010). Furthermore, where the students 
in the present investigation used authentic patient cases with surgical specimens, or 
images of tissue and specimens, they were generally able to connect their theoretical 
knowledge of disease mechanisms to reality. This method provided concrete 
examples of the diseases they had learned about in their course books. Authenticity 
can be associated with clinical education where medical and healthcare students 
participate in real communities of practice in their profession (Wenger, 1998). 
However, authenticity can also be seen as learning experiences which are personally 
meaningful from the student’s perspective, and at the same time relevant to the 
discipline and the profession in some way (Stein, Isaacs & Andrews, 2004; Tochon, 
2000). In other words, a method which starts with a patient case, and gradually makes 
sense of the symptoms to arrive at a diagnosis, appears to be meaningful and relevant 
to both students and the medical community of practice. In this way, the case seminar 
and the group assessment can both be seen as authentic learning activities, which may 
be one reason why students appreciated them and were willing to engage in them. 
 
In Study III, we explored the students’ experiences of autopsies, which were 
conducted as routine procedure at the affiliated hospitals. These activities were 
authentic in the sense that students were participating in real autopsies performed by 
pathologists. Interestingly, although the students considered the autopsies to be an 
important aspect of medical education, only some students perceived them as 
authentic learning experiences. In fact, the strong negative emotions evoked by the 
experience seemed to alienate some students, and they did not learn much from the 
autopsies. The students were alienated in two ways: they either saw the body as an 
object, or they experienced a sense of absurdity and surrealism. In both cases, the 
students’ attention was drawn by aspects other than the procedure of the autopsy. 
However, students who experienced the autopsies as a way of observing how 
pathologists work seemed to be interested and engaged in the activity, and found it 
meaningful for their learning. On a daily basis, practising physicians see patients 
whose illnesses vary in their seriousness, and they are very likely to have to witness 
some of these patients suffering and dying. From a professional perspective, 
therefore, the autopsy can be regarded as an authentic activity because it involves an 
encounter with a dead human being and a search for the cause of death. Students may 
experience a range of emotions in learning situations, such as anxiety, boredom, 
enjoyment, interest and pride (Pekrun, Goetz, Titz & Perry, 2002). Anatomical 
dissection and autopsies, which are still used in many medical schools, have been 
found to evoke extremely negative emotions, such as anxiety and disgust (Finkelstein 
& Mathers, 1990; McNamee et al., 2009; Penney, 1985). These emotions are 
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“forbidden” for professional medical practitioners, and there is evidence that medical 
students cope with their feelings either by focusing on specific body parts rather than 
on the body as a person, or by objectifying the body (Smith & Kleinman, 1989). In 
learning situations which evoke strong negative emotions, students primarily focus on 
managing their emotions, and learning comes second to coping. In order to overcome 
the alienation and make these activities worthwhile and personally meaningful, 
students are likely to need opportunities to discuss their experiences afterwards.  
 
There were other indications of alienation in our findings. The vast amount of 
knowledge the students were supposed to acquire during the pathology course, and the 
many lectures which were packed full of information, made many students focus on 
coping with the heavy workload and “knowing the catalogue” rather than trying to 
develop a deeper understanding. The students felt frustrated by the information 
overload and lack of a bigger picture early in the course, which has also been noted 
with engineering students (Scheja, 2006). The activities offered at the beginning of the 
course did little to help students engage more deeply in the subject and discipline. Too 
much emphasis on theoretical knowledge, and lectures packed full of information, do 
not seem to motivate students, and can in fact be alienating (Bryson & Hand, 2007; 
Case, 2007; Kember et al., 2010). 
 
 
DESIGNING FOR UNDERSTANDING 
The overall design of the pathology course studied in this research focused first on 
general pathology, and basic processes of how cells react to damage and stress, which 
can lead to diseases in organs. This part was mainly taught through lectures and a few 
seminars, and ended with an individual, written, formative assessment. The students 
felt that it involved a great deal of new terminology, and that they had little time for 
independent study because of the long hours of lectures and seminars each day. 
Although the students seemed to like the lectures, they felt there were too many of 
them. They preferred the lectures where teachers provided an overview, explained new 
terminology or related the information to clinical cases. The formative assessment 
became an important external motivator, so that students began to study early in the 
course, which helped them to learn the basic terminology and acquire a sense of the 
road map of the course content (Study II). The second part of the course, focusing on 
organ-specific pathology, was taught through a greater variety of teaching and learning 
activities, such as case seminars with surgical specimens, autopsies, lectures and 
seminars with microscopic pictures. The students liked the variety and appreciated 
having more time for independent study. The organ-specific pathology was taught by 
different physicians, each an expert in his or her own field. Consequently, the students 
met some teachers only once or twice during the course. The course seemed to be a sort 
of “patchwork” of teaching and learning activities taught by different teachers, who 
may have had limited knowledge of the course as a whole, and who therefore focused 
on their own topic. This was clear from the fact that none of the teachers in the lectures 
observed during the research referred back to the general pathology taught in the first 
part of the course. The students were therefore not explicitly encouraged to relate the 
general principles and processes to the specific manifestations in different organs. The 
students themselves reflected that it was impossible to learn all the diseases they felt 
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they needed to know as practising physicians. They could only aim to learn as many of 
them as possible during the pathology course. This dilemma applies to all teaching; 
there is more to know than students can possibly learn during their education. Teachers 
and educators must make careful choices about where to focus. Several authors argue 
that teachers need to concentrate on important concepts, general models and “core 
principles”, so that students learn them well and can use them to develop their 
understanding (Meyer & Land, 2005; Michael, Modell, McFarland & Cliff, 2009; 
Modell, 2000; Wiske, 1998). Perhaps this could have been done relatively easily by 
encouraging students to relate organ-specific pathology to general pathology, and to 
discern how critical features of general disease mechanisms are manifested in specific 
organs. This may help students to “learn how to learn” about diseases and their 
underlying mechanisms, a kind of meta-knowledge of what they need to know in 
preparation for their clinical years. There is evidence that a sound knowledge and deep 
understanding of the mechanisms of diseases, and their relationship to symptoms, is 
important in the diagnosis of difficult clinical cases (Woods et al., 2005, 2007a, 2007b). 
 
A “structure-and-process” view of the curriculum, with an emphasis on content, 
appears to have influenced the overall design of the pathology course (Carraccio et 
al., 2002). Proponents of this view perceive teaching as “transmitting” the content, 
preferably through lectures, and the students’ role is to acquire this information and 
assimilate it. Assessment is generally seen as “knowledge control” (Falchikov, 2005; 
Ramsden, 2003; Samuelowicz & Bain, 2002). Interestingly, however, the pathology 
course studied here was not based entirely on this view, and some of the TLAs 
involved different forms of teaching. The case seminar and the oral group assessment 
(Studies I and II), are examples of teaching as “making learning possible”, and are 
designed to facilitate the development of understanding. The group assessment is seen 
as an opportunity to learn, and an integral part of teaching and learning (Falchikov, 
2005; Sadler, 1989). These activities help students to develop their abilities and 
deepen their understanding, and are more in line with a competence view of the 
curriculum (Carraccio et al., 2002). In this respect, the pathology course was not 
congruent, and it is likely to have given students a variety of ways of acquiring the 
knowledge they needed. Furthermore, since the overall design of the course was 
based on the idea that the teachers should present the content, the work of integrating 
the knowledge into coherent wholes and developing a deeper understanding was left 
to the students. If the course is analysed within a teaching for understanding 
framework or from the point of view of constructive alignment, it is clear that it was 
not entirely constructively aligned, and that the intended learning outcomes (what the 
students should be able to know, understand and do at the end of the course) were not 
explicitly stated (Biggs & Tang, 2007; Wiske, 1998).  
 
The pathology course was mainly teacher-centred, but included some TLAs which 
encouraged student activity, as discussed above. Student-centred and teacher-centred 
instruction need not be mutually exclusive, but can be seen rather as related dimensions 
of the teaching and learning environment (Elen, Clarebout, Léonard & Lowyck, 2007). 
Our findings suggest that students benefit from a learning environment which provides 
safe challenges to help them make interconnections and develop their understanding. 
The students in the study appreciated structure and clear information, a good balance 
between theory and practice and the opportunity to discuss with peers. Similar findings 
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were presented by Elen and colleagues (2007) who investigated students’ perceptions 
of quality in higher education. Students felt that if courses were both teacher-centred 
and student-centred, they reinforced the learning environment. The authors argue that 
the levels of support offered by teachers should change gradually during a course, 
providing clear and well-structured information at the beginning, and then presenting 
students with challenging tasks and monitoring their learning. This gradual change 
from teacher-centred instruction to student-centred activities is also recommended by 
Baeten and co-workers (2012). They found that when case-based learning was 
gradually introduced, the students’ use of surface approaches to learning decreased. 
Our findings suggest that the students’ need for clear and well-structured information 
early in the course may be a response to their initial feeling of chaos, where there is no 
overview of the content and they are not clear about what they are expected to learn. 
However, this raise questions as to whether this clear support structure should be 
provided for students. It could be argued that they should engage in extracting meaning 
from the chaos, and need to develop their own structure in order to acquire a deep 
understanding of the material (Entwistle & Entwistle, 1992; Entwistle, 2009; Entwistle 
& Entwistle, 1991). Instead, it may be more important and beneficial to provide 
students with tools and opportunities for managing the initial chaos constructively. The 
sense of chaos and uncertainty about which material is relevant seems to be a recurrent 
phenomenon which students experience at the beginning of each new course. Students 
in a problem-based curriculum have been found to experience similar feelings of chaos 
and frustration (Silén, 2000). However, PBL curricula are designed to help them 
develop the necessary skills and abilities to become self-directed learners, able to 
develop their own structure in the perceived chaos. To facilitate this process, PBL 
curricula are based on small group sessions tutored by a teacher (Boud & Feletti, 1997). 
Other teaching and learning activities, such as lectures, are provided as resources for 
students, and can be designed to provide an overview of a subject or an in-depth 
example (Fyrenius et al., 2005). Drawing on the research presented here, it can be 
hypothesised that it is quite common for students to experience initial chaos and 
frustration, regardless of the discipline or type of curriculum. It may be difficult for 
teachers to understand this fully, and adapt to it, unless they interact with students and 
take their side of the story into account. 
 
Looking at the pathology course from a perspective of “designing for understanding”,  
two activities stand out as particularly interesting: the case seminar using surgical 
specimens and the oral group assessment. According to variation theory, learners need 
to discern the critical aspects of a phenomenon in order to understand it (Marton & 
Trigwell, 2000). Teaching and learning activities designed to facilitate understanding 
should therefore help students in this respect. One way of doing this may be to allow 
students to compare and analyse different cases, which is how the oral group 
assessment was conducted. One student explained that the oral group assessment had 
made her realise how she could diagnose diseases by comparing the symptoms 
described in the patient history to similar illnesses. She started to think in terms of 
differential diagnoses and began to discern the critical aspects a physician needs to 
consider in reaching a plausible diagnosis. Other TLAs, such as lectures and various 
types of seminar, were also helpful in the students’ journey towards understanding, but 
they were more dependent on the teacher than on the design of the activity. The 
teachers’ enthusiasm, and the extent to which they encouraged students to think for 
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themselves, were important aspects for learning, as well as the kind of questions they 
asked. In terms of their ability to facilitate understanding, some TLAs such as lectures, 
or seminars using microscopic images and autopsies, seemed to be more dependent on 
the individual teacher than TLAs like case seminars and oral group assessments.  
 
Integrated curricula, where basic and clinical sciences are integrated horizontally or 
vertically, have become a standard approach in medical studies in the last decades 
(Harden, 2000a, 2000b). The way we teach influences students’ learning and their 
development towards understanding. There is no doubt that learning theoretical 
knowledge in a real life context is beneficial for learning (Biggs & Tang, 2007; Boud & 
Feletti, 1997; Bransford et al., 2000; Norman & Schmidt, 1992). However, when we 
integrate several subjects and organise them around other principles such as themes or 
real life problems, the subject boundaries disintegrate. What happens, for instance, in 
integrated medical curricula where pathology is not learned as a subject in its own right 
but integrated with other subjects? Does the students’ knowledge and understanding of 
pathology and disease mechanisms become fragmented? Are students then less likely to 
develop an integrated understanding of core principles and the “inner logic of 
pathology”? Is it important for physicians to have a sense of pathology as a subject, in 
terms of a framework for relating their knowledge of diseases? If so, how do different 
curricula influence their understanding of the underlying mechanisms and relationships 
between symptoms and disease? Furthermore, as anatomy dissection and autopsies are 
not part of medical curricula in many medical schools, what are the consequences for 
these students’ understanding of the human body as a biological system? Our findings 
suggest that the visual and tactile experiences are important in developing 
understanding of the body as a whole. When students are denied first hand experience 
of the human body, how does this influence their understanding of how disease in one 
organ affects the body as a whole? There is currently insufficient evidence to address 
this issue fully, and this may be a subject for further investigation.  
 
 
METHODOLOGICAL REFLECTIONS AND CONCLUSIONS 
Baeten and co-workers (2010) have illustrated the lack of clarity about whether student-
centred teaching, based on constructivist theories of learning, has a positive effect on 
student learning. Their research involved the use of inventories which measured 
students’ perceptions of their overall course experiences. One explanation for the 
apparently contradictory findings may be that measuring students’ perceptions on an 
overall course level is too broad a level of analysis. In fact, students may appreciate and 
benefit from all kinds of teaching and learning activities, including more traditional 
ones such as lectures and seminars (Elen et al., 2007). Our research design, observing 
teaching during a nine-week course and gathering data from students throughout the 
course, made it possible to discern a more nuanced picture of how teaching influences 
learning. Our findings suggest that the criterion which has the most impact is not the 
form of the activity, i.e. lecture or seminar, but rather how these activities are designed, 
the “scene” teachers set and what students are encouraged to do (Biggs, 1999; 
Ramsden, 2003; Selander, 2008). A lecture can be a monologue where a teacher 
presents a series of facts and details, or it can be an interactive session where students 
are invited to discuss, reflect on and extract meaning from the information they are 
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given. The same can be said of seminars. The design of TLAs is important. However, 
the pedagogical encounter between a teacher and students in the classroom is a 
complex interaction between teachers, students and content which can never be 
predicted or prescribed (Marton & Pang, 2006). Teaching and learning can, on the 
other hand, be described, and these descriptions can improve our understanding of the 
interactions between teaching and learning. 
 
The interplay between teaching and learning is complex. The pathology course studied 
in the research project presented in this thesis seemed to be underpinned by 
contradictory epistemologies and perceptions of teaching and learning. On one hand, 
the overall course design appeared to be influenced by a concept of “teaching as 
telling” and assessment “as knowledge control”. The students did not object to this 
view, but they were concerned about the long hours, as well as their passive role in 
many of the lectures and some of the seminars. On the other hand, they appreciated the 
activities where they had an active role and an opportunity to discuss and apply their 
knowledge. The course may have sent students different messages about what counts as 
knowledge in the course. However, they seemed to be pragmatic about it, and engaged 
in the learning activities regardless of the assumptions which underpinned them. 
Interestingly enough, this worked. The findings presented in this thesis suggest that 
students adapt, and seem to adjust their intentions and strategies to the demands of the 
specific learning environment they find themselves in. Consequently, the journey 
towards understanding may be more varied and complex than previous research has 
shown.  
 
 
IMPLICATIONS FOR PRACTICE 
From a practical point of view, the findings of this investigation reveal a pattern which 
seems to be important for students’ development of understanding, and which could  
prove useful in designing teaching and learning activities in other settings. Both the 
case seminar and the oral group assessment seemed to be successful in facilitating 
students’ understanding. From a design perspective, they shared a number of features. 
Both activities: 
a) used real life cases as a point of departure;  
b) focused on problem-solving and application of knowledge; 
c) were student-centred and encouraged students to engage actively in their 
learning; 
d) were based on collaborative learning in small groups; 
e) allowed time for reflection and elaboration. 
 
Taken as a whole, these features made these activities interesting and challenging, and 
gave a flavour of authenticity. Furthermore, the collaborative design created a safe 
environment where students could explore and elaborate their thinking with peers. The 
common features described above are also characteristic of problem-based learning 
(Boud & Feletti, 1997). However, in problem-based curricula the entire curriculum is 
designed around small group learning, which is a radical departure from a conventional, 
discipline-based curriculum. Our findings point to the possibility of facilitating learning 
with relatively few resources. Designing a traditional lecture-based course to include a 
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series of well thought-out, student-centred activities may go a long way to helping 
students develop a deeper understanding. Formative assessment is an important tool for 
learning as it motivates students to study, and gives both teachers and students feedback 
on learning (Black & Wiliam, 1998; Sadler, 1989). Furthermore, formative assessment 
influences students’ learning, and should be an integral part of a course, but should 
focus on facilitating understanding and not just assessing factual knowledge. 
Assessment tasks which require problem-solving, analysis, elaboration and 
collaboration seem to stimulate the development of understanding. 
 
From a course design perspective, our findings also suggest that it is wise to offer a 
variety of teaching and learning activities throughout a course, by alternating lectures 
and seminars, small group activities and formative assessments. In addition, the 
features described above (a-e) may be used as a guideline, regardless of the type of 
TLA. Furthermore, students need time for independent study, and from a learning 
perspective, too many long days of scheduled class time may be counterproductive.  
 
Medical and healthcare students may find themselves in learning situations which 
evoke strong, negative emotions. One example is an autopsy. Students are likely to 
need opportunities to talk about and discuss their experiences in a safe environment. 
The experience can trigger existential issues and thoughts about death and dignity, and 
can raise questions about how to empathise with patients and their relatives while 
maintaining a professional attitude. Students will face these issues as practising 
physicians, and it is therefore important to prepare them for managing their emotions in 
situations like this.  
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